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simplification 


All things con be divided into can always be simplified further. 
cube forms. This is the basis of 


Simplification and learning to “see” 
understanding 3D space. No matter these forms is a skill we ore training in 
how complex a subject seems, it this book. $“ 
detailed 
final 
model 


simple 
cube 
model 
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less detail 


too much 
detail 


more 
appealing 


over- 
complicated 


The most common mistake | see inmy 
teaching is people wanting to draw too 
much detail, Beginners want to draw 
every detail and leave nothing to the 
imagination, but pros say more with 
less. Slow down. Take your time and 
make marks in the right places. Strive to 
draw simply and don't overcomplicate 
You don't need to add more. There is 
beauty in understatement. 


10 key skills 


Remind yourself: More lines isn’t 
always better, More lines doesn’t mean 
your work has more “form” When we 
say “form” we mean the feeling the 
viewer has that the subject is physical 
ond 3D. Beginners are unconfident 
in their decisions, if they're making 
any, and it shows in their linework, 
often with multiple lines without clear 


choices and confidence. 
complex 
line art 
doesn't 
make a studying 
better basic 
drawing forms is 
more 
important 
indecisive 


lines 


forms 


simple, 
confident 
lines 
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X, Y 8 


The world around us is o 3D space, 
and every object exists in it Every 
object we see conforms to these 
three dimensions: width, height, and 
depth. We can call these the X, Y, and 
Z dimensions. This is true for simple 


r- 


forms as well as for some! 
complex 05 the human figure. Not 
only single objects, but whole scenes 


fit within these dimensions. Try to 
g within its 


thing 05 


imagine each object sittin 


own cube form 


‘As a side note, you'll notice throughout 
this book that | draw overly large 
honds and feet. This is intentional, 
firstly becouse it’s fun, and secondly 
because it’s easier to learn from! 


12 key skills 


ee 
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ld “sides” of 


The best way is to adi 
). Aim for ot 


'o help clarify (C 
least three plones to represent each 
dimension (D). Ask yourself, "Does this 
object have three dear sides? Does it 
have height, width, and depth?” 


So we know that using oll three 
dimensions is the best way to show 
form (A, 1-3), but how can we use this 
knowledge? Look ot this bean shape 
(8). It's not clear what angle we're 
seeing it from. We want the viewer to 
feel like they're seeing these objects 


“planes” t 


from a certain position. 


unclear 
form 
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We want to include and visualize 
planes to help add form (E, F) - but if 


we draw too many planes, the results ) planes help ES ÓN 
/ 

become visually confusing, We don't j us visualize / 

wont to draw everything os if we're N 


drawing a lizard’s scales (G). 


understanding 
planes gives 
a figure more 


too many 
small planes! 


xyz space & form 


overlapp 


We con add planes to suggest form, 
but another effective method is 


overlapping our lines. This is one of 
the most essential skills for conveying 
form clearly and successfully to the 
viewer. See how much more form is 
suggested by adding overlop (ay? 
Look for the regions with high levels of 
overlap and you'll notice they suggest 
the form most clearly (B). 


without 
overlap 


look for 
overlap 
points 
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So we know we want to add overlap, 
but how do we do it? The answer: Make 


a choice. Every line you draw will begin 
either above or below the previous line 


above 
(C, D). Choose before you draw it 


we 
start j ~N e 
ei , 


below 


same outline, 
different overlaps 


overlap 
points to 
look out for 


xyz space & form |" 


if you're not sure whether a line 
a front or ber! that orea need 
If you 
will be confused as 


nd, 


ir 
y don't know 


correction: 


another viewer 
g, F hos clearer ove 


is the 
depth and 
positioning 
of 
Be ee | 
and less ambiguity: A finished drawing 
js the accumulation of hundre f 
thousands of decisions about whe 
each line should go over OF 
nother (6) changing these decision: 
_ of what goes over or under - changes 
ult 


the final res 


/ 
/ clear 
| overlap 
| and form 
inconsistent 
overlap 
which way 
is this figure consistent 
overlap 


facing? 
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So, now we know to overlap our lines, we're drawing. If we're drawing a pair 


of cubes, before we start the second 
One, we need to ask, “Is this behind or 
in front of the previous cube?” (H, 1) 


decide where 
O) things are before 
you draw them 


let's think about overlapping elements. 
We need to think of not just each 
individual line, but the actual object 


overlap creates depth + 


between objects ©) 
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Overlapping form 

pleasing, Theu’, 
Jie eg 

brain to Understang > 


unsatisfying Make 


are in front of one g 


create Something thot 


even if it doesn’t y, 


on : 
subject! Whe, ot pa 
Which arm is forthe forwarg y 
ar | 


other. However, in K wep, 
unclear arm Is in front ang the 
arm depth the body, Even wh 


con clearly see Which limp 


N forward or back! ma 
A 


king 
J 


even this complex 
subject has 
clear overlap! 


clear arm 
depth 
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leave gaps 


Let's say we're drawing several forms — the lines don’t actually touch. When 
in front of each other. As was said drowing the object that's forther back, 
earlier, this overlap will give us a more try stopping the lines just short of the 
interesting image. One way to improve nearer object, leaving a small gap, This 
this feeling of depth is to make sure makes the closer object stand out 


leave gaps in line art 
so background objects 
seem farther back 


gaps help 
create clear 

foreground and 
background 

forms 


xyz space & form 21 


clear and 
@PPealing 


less is more 


S is more 
ir iha r 


As with most thing: 


too complicated 
to be appealing 


unnecessary 
amount of 
muscle detail 


realistic 
amount of 
visible muscle 
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messy, 
irrelevant 


minimal, relevant 
internal 


internal lines 
AA 

ja 
=. 
„+ 


feet are a complex 
subject, easy to 
overcomplicate 


unnecessary 
structural detail 


Internal lines, within ill 


can be helpful t 


detail, like w 
story! The 
this. They 


some of the work t 


the silhouette 
> is the same! 


streamlined, 
simple linework 
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Slow dow 
fight or wrong, ond 
cumulative. Fewer lines In thi 
places are better than more lines 
d with less core (F). It's nota race 


the drowing done - one good, 
g IS worth O thousand 
ones. Again, 


to get 
coreful drawin 
poor, unconsidered 


in! Your choices ore either 
the results ore 
e right 

house: 


) 


imagine you were building © 


You wouldn't rush the foundations (G 


more 
lines, less 
carefully 
placed 


don't rush the 
foundations! 
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accuracy 
isn’t everything 


Make this your mantra: “Believable is realism. That would be impractical 


better than accurate.” Even though and, worse, boring! We only need to memorizing 
we're aiming to make “correct” choices, achieve something that appears to every muscle a 
we're not always striving for exact function mechanically. not our goal! 


believable 
figures are our 
main aim 


learning basic 
structures 


confident 
> final figure 
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wedging 


e to show wedging in almost 
row. The human 
e no 


Aspir 
everything you di 
body is all wedge. There ar 


separate pieces (B)! 


“Wedging” builds on our concept of 
overlapping lines and elements. Think 
of two cube forms being pushed into 
each other, and see how they would 


wedge like two mechanical pieces (A). 


e. 


the human 
body is full of 
practice overlapping, 
x wedging shapes interlocking 
together forms 
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We can wedge much more than simple 
cube forms. Throughout this book we'll 
be using wedging to combine complex 
forms as we approach a more realistic 
level of onatomy. Here, C, D, and E 
show some examples of the direction 
we'll go in later, 


we'll explore 
how the arm 
works later 


wedging the 
muscles of 
the leg 


example 
mannequin 
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silhouette 
contour & 


proportion 


silhouettes 
& outlines 


Silhouette is a powerful tool in our imaginations fill in the blanks, giving 
drowing arsenal. A clear silhouette is us something that’s identifiable and 
instantly recognizable and “readable” ‘appears to have an orientation in 3D 
If we add some overlap to the 
contours, it becomes a 3D form. Our 


space. Our brains are amazing. 


adding 
overlap 


silhouette 


detailed muscle silhouette 
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However, if a silhouette is incorrect, 
it won't be identifiable as an object. 


An incorrect silhouette is incredibly 
confusing for the viewers brain. The 


silhouette in A doesn't read as an arm, fx 
and neither does B! Ask yourself, “Does this doesn’t i 
this silhouette look correct?” seem correct d 


this definitely 
isn't correct! 
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Small changes in silhouette create 
large changes in identification (C, 
D). Don't think, “Is this too small to 
bother changing?” It’s always worth 
bothering! Sometimes, the difference 
between a successful and an 
unsuccessful drawing is reviewing what 
you've drawn, checking it, and asking, 
“How can | adjust this silhouette to 
make it more believable?” (E) 


correct 
forms 


ye 


a analyze { 
ES silhouette j 


small tweaks can 
have huge effects 


N find areas 
á that need 

J improvement 
\ or clarity! 
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Contours are on essential tool for 

representing forms People often 

tolk about “cross contours” or “linear 

contours” They're all the same pp 

thing: lines across the subject that 

help describe form to the viewer. The Cc 

question to ask yourself here is, “Con y 
a 


| drow the contours around this form?” 
If you can't, you don't know the form 
well enough yet. 


figure cross contours 

A con : 

outlines help show form shies an 
ion 


test your form 
knowledge 
with contours 
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original 
figure 


what 
would 

that slice 

look like? 


slice a cross- 
section out of 
your figure! 


Visualize taking a cross-section slice 


imagine the shape 
yourself, “Do | know exa 
slice from here would look lik 


There will be gaps in your know 


For example, you may knc 


of the arm well, but your know 


the legs is weaker. 
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our figure's 


technique is to outline Y 
it without 


So how con we use our knowledge of 
silhouette in our drowing process? 
Remember that the goal isn't to leom 


esoteric information about art - it’s to be more: 
then adjust them accordingly (F). 


silhouette ond look ot 


internol lines (D, El. Any mistokes will 


obvious this WOU, andyoucan 


develop skills and techniques, A great 


review original 


drawing check silhouette 


for mistakes revise 


drawing 
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Another way to use contours for 
analysis is by doing a “center-line 
check.” Draw the center line down the 
front or back of your model and look at draw a line 

itseporately. Does it look correct or does down the center 
onything unexpected appear? You'd be 
surprised how much information is 


included within this line. This technique 
allows you to look at your drawing 
from another perspective. 


does the 
center 

line seem 

correct? 


/ 
ew 


Y 


view the 
center line 
separately 
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Here's an exomple of that process. 
Here 1 checked the center line ond 
t was 


decided | didn't like it because I! 


too ombiguous around the core (6). 1 


ted a leaner look so | redrew the 


wol 
d checked 


figure's midsection (H) on 


describes the twist much more clearly 


than before (I). 
Are you seeing a pattern here? Figure 
drawing is a constont process of 
working forward, then looking back, 
then forward, then bock 


again. To my eyes, the final center line 


original 
center line 


O 


new 
version 


O 
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proportions 


However much time you spend 
measuring proportions when drawing, 
double it. Careful measurement of 
the proportions and silhouette will 
really elevate your work. A cartoon 
and a figure drawing can be done with 


volume mean that the drawing is more 
appealing?” The answer is, “No, not 
always.” Sometimes just the shapes 
themselves ore visually appealing 
because they represent the subject in 
the cleanest way. There is beauty in 


the same skill, but the results will never economy of line. Less is more 
be similar. 


Before we get obsessed with form, 
which is the main focus of this book, it's 
worth putting things into perspective. 
Ask yourself, “Does more form and 


ifferent proportions 

can make a figure 

more realistic or 
more stylized 


same pose, different 
proportions and 
silhouette! 
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a minor change can 
make a drawing look 
like a completely 
different person! 


different 

levels of 
detail create 
different 
styles 


Subtle changes in proportion make a 
huge difference. Lengthening a nose 
by a millimeter doesn’t seem like 
much, but that doesn't mean it's a 
small change. It's oll about context. 
You've changed the relationship 
between the nose and the other 
features, The difference may only be 


millimeter or two, but the effect i same head 
ime , ; a 
a en i ee size, different 
large (A), Similarly, reducing the size of features 


features by a fraction may change the 
whole impression of a character (B). 


By changing the size of features, level 
of detail, or both, you can change 
a head's proportions, and therefore 
its style. It's incredible to see the 
differences these changes make, even 
on a head of the same size (C). 
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We can change not only the features’ 
sizes and levels of detail, but the 
distances between them, This provides 
very different results, even when using 
the some features. A larger forehead or 
a higher nose are significant changes! 
different 
face 
placement 


different 
feature 
spacing 


different 
feature size 
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level 


of detail 


3D variables 


Every 3D object has three components: 
vertices, edges, and planes. In A we see 
thot vertices are the corners, plones 
ore the “faces” or “sides” and the plane: 
edges ore the edges! The more of these 


edge 
variables our subject has, the more (A) \ 
complex it is in terms of detail (B). A 

cube has six planes, eight vertices, and 

twelve edges, so it's more complex six planes 

E vertex 
than you'd think. We con break down 
complex subjects into planes, edges, 


eight vertices 
and vertices to help us study them (C). 


twelve edges 


more variables 
= more detail 


3D variables 


help us 
simplify 
complex 


4 anatomy 


fe 
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level of detail 


When we say “level of detail" we're 
referring to the total amount of 3D 


high detail 


variables (planes, edges, and vertices) 
As you con see in A, the same model 
Can be drawn with different levels of 


detail. It’s just like early video game 
graphics - 


they had to represent 
something with a lower level of detail 
because computing power was 
lower, See how the two skulls in B ore 


medium 
detail 


identical in size and volume, but show 
a different level of detail 


low detail 


Si th 
blocky poa 
and organic 
planar 
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Always work at a level of detail that’s 
appropriate for you (C). To achieve 
moximel growth in drawing, you 
want to work at a level that’s just on 
the edge of your comfort zone, a few 
percent harder than you're capable of 
doing comfortably. This is called “the 
Goldilocks principle” - choosing a level 
that’s neither too hot nor too cold! 


If you're working on exercises or trying 
to achieve levels of detail that are just 
too difficult for you, the process will 
become frustrating and you won't 
learn as much. Try to access the 
Goldilocks zone without pushing too 
hard into frustration (0). 


high level of 
detail and 

nuance, achieved 

with experience 


if you're really 


©) struggling, reduce 
the level of detail 


high detail 


low detail 


low level of 
detail, perfect 
for study and 
practice 
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toil, 


To find on appropriate level of det 


osk, "IS er we se Is this rough 
too sir ” Many people feel on urge 
E ee i Ez anatomy 


sketch 


to rush ahead in their study ond try 
to work at a level of detail that's too 
complex. Different levels of detail fulfill 
different purposes for visualizing O 
figure. Is your chosen level of detail a 
good match forthe drowing’s purpose? 


simple box 
mannequin 


final figure 
sketch 


medium 
detail i 
ow 


detail 
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You should also ask yourself, "Can | 
rotate this and draw it from my mind 
at any angle?” (E, F) Put yourself to 
the test, and if you're not sure - which 
you probably won't be - try opting for 
simpler shapes and less detail! 


low detail 
= easy to 
rotate 


try multiple 
angles! 
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Here are a few more example 
various levels of detail (G, H), stor 
with blocky low-detail model 

building up to a more or, 


convincing figure (i), Reme 


rt 
goal is believability, not realism, jr 


subject looks like it could work, y 
read as an appealing drawing, with 


diving into medical levels of detoj 


\ i 
= Ne pie) 


Figure 


high detail 


low detail 
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flat vs 3D forms 


a more 


get away 
Symmetncal shapes 
es, like using fiot 


eyes. However, once you 


depart from cartooning, you need to 
start thinking of everything in terms 
of 3D form. Ask yourself, “Are these 
shapes symmetrical? Was that a 
choice or just a habit?” Unless they are 


x 


symmetry 
works for 2D 
shapes but 
3D anatomy 
works 
differently 


a cartoon 


Ñ x 
> \ K 
» = 


2D shapes, symmetrical objects don't 
appear symmetrical when viewed from 


different angles, 


wrap features 


around fora 
more 3D effect! 


flat, 


3D, 
realistic 


S 
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don't show off 


Strive to draw representationally 
and faithfully to your vision. In other 
words, draw what you see, not what 
you know! The latter is just showing off 
your knowledge. Don't draw individual 
muscle fibers and striations, Focus on 
the silhouette and the major forms, 
ond the rest will take care of itself. 


avoid the temptation 
to show offi 


focus on the 
“big picture” 


u 
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The sections of this book will be 
focused on leading you, region by 
region, through how to design models 
with increosing levels of detail for the 
anatomy ofthe body. We'll start with a 
cube form for each region and end up 
with something approaching a realistic 
human body. Along the way, you'll 
find a level of detail that works best for 
you and your art. 


Q 


A 


building up 
anatomy knowledge 


level of detail 5 


The head tapers from top to bottom 


(A). Let's slice off the sides of our 
squashed cube form with the rear 
lower third removed (B). Now the form 
tapers from top to bottom, and we can 
take off some of the hard edges (1-4) 
This creates a much more head-like 
shape (C) 


head 
tapers 
downward 


slice off sides fora 
tapered shape! 


refined head 


© shape 


remove 
hard edges 
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| joining neck & jaw 


f neck muscles, yo 
you 


When you think 


> the sternocleidomastoid 


likely think € 
first - the large diagonol muscle on the 


sternocleido- 
mastoid 


ver, let's ignore 


side of the neck He 
o we con simplify the 


thot for now 
neck ond look at its deeper structure 
(A). Ifwe look “through” the muscles on 
the surface, we can find the function of 
the deeper muscle beneath, This deep 

deeper 
muscle 


beneath 


muscle is the foundation that other 


muscles are laid on top of 


Below the jawbone (mandible) is o 
second smaller jaw called the hyoid 
bone (8). Imagine it collecting up the 
muscles of the neck and holding them 
together like a sheaf of wheat (C). The 
jow and hyoid can be represented with 


hyoid gathers 


a lower level of detail by using two 
neck muscles 


identical shapes of different sizes, each 
with five planes that face outward (D), 


hyoid bone NE 


under jaw 


hyoid floats 
below 
mandible 


mandible 
and hyoid 
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structure ofthe 
t! It’s natural to 


ff our U nderstanding of 


form, but s 
u show from above, the more 
neck you $ 


believable it usually looks (H). 


tural 


looks much more na 


filling out 


spine inserts the neck J 
near the and jaw = 
middle of 
the head 


believable, 
fleshed-out 


resist making L ~\ 
the neck 

overly long | this neckis 
far too 


elongated! 
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When drawing faces from behind, 


To draw the 

pote thot the face es we usually draw too much distance 
head and isn't flat (1), U between the neck and edges of the 
‘model, let's add two lanes to face, This is because we underestimate 
leach side of the face to create some how rounded the face is (K). Even 
'curvoture (J). from below, you can see that the head 


tapers toward the jaw (L). 


don’t make 
add planes the face flat! 
to curve the 
head block 


we often draw too much of 
the face from this angle 


from every angle, the head 
tapers toward the jaw 
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tip: useful tricks for 
heads & faces 


rapping it around the form of the that!” - that's where 
i er: 


looking at some of you are cartoonin, Polis, 
p a li 
©: thats gs 


„urself, Here are . 
ourself ; 
A e A), If you're 
When we draw the head, we can start the same pri de heod Í 
y example heads “ ? ubtle d i 
with defined blocks and chisel © a few more angles one © ; tends these and thinking, That's only pt raw something Pe Pb 
Observe how curvature ex ~ į don't need to worry aboutincluding you have to learn the sub ing ey a 
let fy 
's (3) 


like a sculptor. Yo sed to follow for you: C ie 
ke a sculptor. You don’t need to follo» y ang bait of the face, 


my exact figures, but you can apply 10 almost 


always wrap A 


the features EN 
An 
ined A oO Ff eyebrows are good 
Y O A A 3 examples of wrapping! 
nn 
E 
¿ | £ 


will give 
your faces 


realism F 
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great sign. If you 
which | 


_ remove internal 
lines and just check ©) 
the silhouette! 


even without 

internal details, 
this head 
feels right 


“wrap” the 
face around 
the blockout 
like a mask 
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Don't worry about the style or quantity correct and you con adjust the style 


of lines you draw your heads with. As later 
we've seen, “style” is mostly just about oll work os drowing: 
how many lines you use, not about believobility, even though the styles 


where they ore located! Get the where ore different, 


r. The E and F comparisons here 
s with form and 


style is easy to change 
- believable form is 
the real challenge! 
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- occipital bone 


jesigned so far looks realhead 


the front, but the rear 


our model 


The heod 
good frc 


section is still lacking. Let's compare 
a real profile with the one we've got 
so for (A) You can see that our design 


looks different from a real head in a 


ularly the back of the 


few areos, p 
head ond where the neck attaches to 
the skull. This is because we need to 
add the occipital bone - the bone on 
the bottom of the back of the skull (B) 


The occipital bone has a scoop shape, 


almost like o trowel with a handle, and 


the spine runs through the hole in it 
The “handle” sh 


pe isn't visible from 


our head 


the exterior, so let's chop that part off model 
and fit the occipital bone to the back of still needs 
our design's head (C) work! 


occipital 
bone 


imagine the 
occipital bone 
as a curved 
trowel with the 
handle cut off! 
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ur skills at using the XYZ axes. Two 


Look at D to compare the “before and Yoi ound two- 
s ore or 
after” of adding the occipital bone. important points ore 


from the front of the heod, 


The outline ha changed when _ thirds back 
outline has barely changed whe bottom 


‘ond around two-thirds up from 


vi m this ut the level 
iewed from this angle, but the level e the widest 


of realism has hugely improved! We of the head These ar e 
are looking for the subtlest of form and highest points of the skull (E-F). 
chonges to improve how we capture Notice how the skull tapers from topto 
the human body, so don't skip small bottom, as we learned on poge 73 


adjustments like these. 


without 
We have now converted the skull occipital 
shape into something planar, which is bone 


a challenge to draw and will sharpen 


With 
occipital 
bone 


highest point 
of the skull 
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“known variables” 


‚The head is curved on top, increasing 


in height up to around two-thirds of 


the woy back, The sides of the head 


have o roundness, too. We can locate 
one key plane on top of the head thot 


is perfectly horizontal (A) and one 


eye socket 
7 
Y 
Y 


plane on either side that is perfectly 
vertical (B). These ore essential as we 
con use them os starting points to 
measure the other ongles of the head 
nickname them the “known variables” 
because | know for a fact that they are 


perfectly 
horizontal 


jaw connects 
vertically to 


reliably horizontal and vertical across 
any kind of figure 


The comer of the jaw rises almost 
vertically to meet the edge of the 
eye socket (C). Again, we can test our 


model by laying a face onto the head 
shape, asking ourselves, “Does that 
silhouette look believable? Is that what 
I'd expect to see?” This one holds up 
well to the test 


perfectly 
vertical 


lay a face over 


the head shape 


as a test 
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These “known variobles” can also be 
‘applied to building up a whole figure 
or scene. At the stort of a drawing, 
your perspective is undefined. You 
can choose the angle you want to see 
something from, and at what angle it’s 
rotated. We con then choose to “pin” 
the perspective to certain lines that tell 


find the X and 
Z axes first 


us what the perspective is for the whole 
object. If we start by drawing a shape 
like D, we con pin our perspective to 
that, and use it to find our X ond Z 
oxes. By the time we get to stage E 
we hove used other lines to establish 
the top of the Y axis, Now we have 
pinned our perspective to a few key 


easily create 
angled forms! 


a 


vo 


S. U 
| 
nou we can 


lines. These are our known variables. 
We know these lines match up to the 


vertical, horizontal, and depth lines on 


this object (F). 
For example, | begin drawing the top 
section of a form and establishing my 


known variables of XYZ (G). If I want 


I 


uk © 
AN Vd es 


the next form to be tilted, | Use mı 
known variables as reference points y 
my measurements (H). If know te 
lines are vertical, then we con eos; e 
compare the other faces, Are ie 
oriented vertically, or tilted? (1) s 


O 


we have 
now 
established 
a 3D object 


eyeball hN 


new angle 
relative to xyz 


we can now distinguish straight and 
tilted objects relative to each other 
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hen you create or learn a new form 
ike this, the hardest part is always 
memorizing it from multiple angles 


sign should be believable 


ection. Using our "known 
echnique, let's draw out a 


planer subject in stages 


First, we estoblish a box (J). Then we 
meosure out the key points K and L, 
and a third (M) directly ot the back of 
the skull. There are two L points: one on 
each side of the skull. We know that all 
of these planes are perfectly horizontal 
or vertical, so we can measure smaller 
planes tilting from them 


These points represent our XYZ axis, 
and we also know that they are the 
widest, tallest, and farthest-back parts 
of the head. We know that nothing will 
go outside of these boundaries. Then 
we can simply connect the dots using 
our knowledge that the skull hos a 
boll-like shape (N). 


widest point, 
perfectly vertical 


— 


y0 


start with 
a box 


© tallest point, 


\ perfectly horizontal 


farthest- 
back point 


rounding out the 
head shape 
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occipital 


count two planes in 
each direction between 
the known variables! 
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tip: silhouette ends 


When finishing a portrait, people 
often finish off the neck in a way that 
flattens the head's impression of form 
Progressing from A to B, we can see the 
impression of looking up at this head 
as we draw. Then, by the time we get 
to C, we're so pleased to have finished 


consistent form 
and direction 


the eyes help us 
place the other 
features at the 

correct angles 


drawing the heod that we simply draw 
a neck line, as if any line will do! Even 
when the silhouette ends, it should 
agree with the rest ofthe form. 


Here's another basic head (D). The eyes 
give us a known variable that suggests 


the perspective to us. When we add 
the other features, we draw them from 
below, so that we know we're looking 
up (E). If you then draw a neck that 
looks as though you're looking down 


onit, it confuses the viewer, even if they 


aren't conscious of the reason. 


As a golden rule, if you are drawing 
with fewer lines, pay closer attention 
to getting them correct. If we're looking 
up or down at a head or other body 
port,endthe silhouette with a line that 
suggests that direction (F)! 


neck cuts off abruptly 
and doesn’t quite fit! 


can you clearly 
tell if you're 
looking up or 
down at these 
cylinders? 
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You are the artist and architect of the 
world you are building and sculpting 
in, Yes, you could draw shapes like G, 
but why would you choose to? The 
“silhouette ends,” shown in orange, 
aren't visually pleasing. They don't 
flow with the form or match with each 
other. Artists usually want their work 
to have “appeal” and do everything in 
their power to achieve this. Use every 
trick you can! Redesign and look for 
silhouette ends and edges that agree 
with each other (H). 


Why design bose | when you can 
design base J? Strive to match these 
Parts of the drawing with your known 
variables - in this case, the eye and 
brow sections - to improve your 
presentation (K), 


x 


So 


base is flat and 


cuts off anatomy 


ends flow 

Well with 

form And 
each 
Other 


ends don't 
match form or 
each other 


| 


base faces 
same 
direction as 
eye plane 


base is organic and 
fits with anatomy 
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the mask 


t's look at the face, starting 


Now 2 : worry if these sound o bit daunting- the expectation that if you aim fora from challenging angles (8)! You're not 
Rit at's often cones the “mask” we'll cover them in an accessible way, simple shape, it will be easier to draw making the form any simpler with this 

region. This includes the frontal bone (A). The problem with this idea is that method - you're just trying to visualize 
os res, maxilla (upper jaw), and People will often Suggest to “draw the simple shapes laid on complex forms a sticker on top of it. We need a better 
zygomatic bones (cheekbones). Don't mask” on the front of the face, with are still difficult to draw, especially way to approach this area 


@} 


the “mask” area 
ofthe face 


it's shaped like a 
superhero's eye mask 
-or a raccoon's! 


challenging 
angles can make 
the mask method 
ineffective 


j 


POR. NS 


the mask method 
doesn’t help from here! 


the head 93 


frontal bone 


Lets break down the mask orea by 
first examining the frontal bone (A) 
This forms the forehead ond is the 
most important bone in the head to 
learn. Sadly, it’s also the bone people 
avoid studying the most! Note how it 


Frontal bone forms 
forehead and brow 


wraps around, and also back, but has 
clear brow ridges that are sharper on 
the outside and more gently curved 
‘on the inside (B). The occipitofrontalis 
muscle, which connects the occipital 
and frontal bones, starts thick and 


brow ridges are gentler 
on the inner edge 


the Frontal 
bone also 
forms part 
of the eye 
sockets 


ends thin, with muscle at the front 
of the skull and tendons at the back. 
Imagine someone has loid a piece of 
bacon over the top of your head (C)! 
The frontal bone forms the roof of the 
eye sockets (D). This bone has a large 


we can 
simplify 

the frontal 
bone into 
this form 


volume and Many grace 


ful 
but these can be simplifie, da 


es 

d down, 

a model approximating E ae to 
A: th 


main sections angling upward Tee 


imagine the 
occipitofrontalis 
as a slice of bacon 
on your head! 


x 
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Whe awing the brows, don't 
com he inner-edge shapes (F). 
that, it'll look like your skull 


ha sunglasses! That's drawing 


not the form. The inner eye 


socket has a gentle curve inward, so 
you don't need to draw a line there, 
because you'd be representing a 
delicate curve with a harsh edge (6), 


don’t draw all 


the eye socket 


don’t outline the 
gentle inner edge 
of the socket 


the way around 


There is a sharp edge on the lateral 
(outer) side of the eye socket, where 
the bone is very narrow (H). You can 
feel this on yourself quite easily. This 
is where the frontal bone meets the 


zygomatic bone below it Remember 
to clearly sort your downward planes 
from your upward planes. There’s a 
strong downward plane on the inner 
edge of the eye socket (I). 


draw sockets, 
not sunglasses! 


inside of eye socket 
faces downward 


O 
O 


the outer 
side of the 
eye socket 
has a 
sharp edge 
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‚dging the If you drow the eyes as flat shapes Plane J represents th 
difficulty judg on this backward-tilting plane, they zygomatic bone e 


you're hoving 
y be helpful : 
it con will look odd (M). Make sure they are zygomatic bones fet Sag 


egion directly 5 
es of the slopes, | 


Let's move on to the 
et into angl 


below the brows. Before we 9 s vertical plane into 
the bones, it's to slide a comp! jetely ve! rest (U, then represented 05 spheres that stick out two blocky forms onto ine 
m ows d 2 
brow regions enn i out from there. from this downward plane, this simple “T” Shape m Es 
o ne 


pla: 
and so does the region below it (K). if build the new E 


© 


the brow 
and eye area 
tilts back 


| 
| 


eye area is 
angled, not 
vertical 


don't draw 
the eyes 
as flat 
shapes on 
this plane 
block out the 
zygomatic 
bones | 


Caine 
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soft & hard edges 


Always be on the lookout for variety 


in soft and hard edges. Sharp turns in 
form are great landmarks, while softer 
turns ore regions where you should 
avoid putting too many lines (A), 


Note that around the spheres of the 
eyes (B), there are two form changes, 
The inner is concave, curving inward 
(€), and the ‘outer is convex, bulging 
‘out (©). There's an important upward- 
facing plane here, too, which is often 
overlooked (E). 


spherical 
eyeballs 


concave convex 
form ©) ©) form f 


subtle 
up-facing 
plane 
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adding eyes 


To draw the eyes, stort with two 
circles on a flat plane, os if they're on 
a piece of cord (A). Curve thot card 
to represent the curvature of the face 
(B). Finally, draw spheres instead of 
flat eye shapes, and wrap eyelids and 
eyebrows over the curved surface (C) 


When viewed from above, if the eyes 
ore looking up, the line of the eyelids 
will appear flat, but when the lids are 


closed you can see how they wrap 


around the spheres of the eyes (D). 


from above you can see 
how the eyelids curve 


Qa 
= 


TAN 


eyebrows 
curve around 
the head 


eyebrows from 
above are 
almost straight 


Imagine the eyebrows are flot stickers 
nward (E), then imagine 
arved surface, SO 
00. When looked 
r as almost 


curving dow 
them stuck onto O Cl 
they wrap backward t 
at from above, they oppeal 


straight lines (F). 


the amount of 


In G you can see how 
fom the 


the zygomatic bone visible fr 
side depends on how deeply set the 
e. Ifthe eye sockets are shallow, 


eyes ort 
ides; if the 


the eyes bulge out over the s 
sockets ore deep, the opposite is true 


FA 


draw two eyes 
ona flat plane 


turn the circles into 
spheres and wrap 
eyelids over them 


shallow 
sockets 
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zygomatic bones 


increase the level of detail into 
y increos 

e thing more realistic for these two 
ate s that we blocked out 


tic shape: 
A). The front section stays 


age 961 
forward, but we con curve and 


smooth the rest until we have more 
segments - a total of seven (1-7). The 
first segment is tilted forward at the 
top and gently angles back to the side 
(B). The whole cheekbone Piece curves 


backward around the head, but isn't 
fully side-on to the front of the face (C) 
It generally widens to the third piece 
(3), then starts to curve back inward 
from the fourth. Note the small angled 


tail at the end of the shape, where the 
merges into 


arm of the temporal bone 
the side of the skull (D). If this seems 
complicated, be patient = we'l 
this whole form in more detail next! 


Il look at 


seven 
horizontal 
segments 


front piece isn't 
completely flat 
and vertical 


{ [v 
sass 


> 
OllG e 


x 


plane slightly 
tilted forward 


thin connecting 
whole shape curves arm joins into skull 
back, narrowing 


after segment 3 
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A good place to start is by drawing 
each of the six main sections with 
equal heights until you get their tilt 
‘ond curvature under control (E). From 
there, you can progress to narrowing 
them as they curve around toward the 


O 


the 


start by 

making 
the 

sections 


e skull (F). This 


will feel awkw from below 
because the curve is not only wropping 
‘around the head, but getting narrower, 
won't see aS much of it as you 


bottom of the side of thi 
ard to drow 


so you 
might think (G). 


same 


height 


e a lot of this form 
the side of the face 
when looking at the face from on 
off-center angle. Note the top-facing 
nly smoll, but appears 


You'll actually Se: 
wrapping around 


plane, which is O! 
like a small ledge (H). 


By piecing together ou 
section and the free hea, 
made on page 94, a $ Me 
workable base for the con et, 
head (1)! top hal i 


Me 


before 
narrowing 


( | narrow the 


h 


remember the thin top 
plane of the section 


| 
€ 
— 


shape once 
you've got 

the hang of 
the curve! 


join together with 
frontal bone section 
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The forms representing the zygomatic 
bones are angled more sharply 
backward than the brow ridge, which 
you can see clearly when viewed from 
below. Comparing J (brow ridges) and 
K (cheekbones) you can see the cheeks 


brow ridges have 
a wider curve 


cheekbones have 
a flatter curve 


have a more gentle and flattened 


Curve than the brows, which are wider 
and project farther, Why is this? It's 
because our hunter-gatherer ancestors 
spent most of their time in a world 
where their food, mates, and Prey were 


all around eye level (L). We don't have 
much need to be looking up, so we 
have a great range of vision ahead or 
below us, but limited vision when we 
turn our eyes upward (M)! 


our ancestors didn’t 
need to look up much! 


limited 
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refining the eyes 


Make sure the lids wrap oround the draw them (C). Don't Make th, 

e 
spheres of the eyeballs (B). From symmetrical from an angle such 2 
above, you will barely see the eyes, = we would see much less oft 


hefe & 
or not at all - resist the temptation to eye as the face curves away Orther 


eS 


UA add a 


bright 
dot fora 
highlight 


s are 
When drowing the eyes themselves, something formless. The eye 


"5 the trick 
be very careful where you place the tricky, and as always, it’s the ti i 

ion 
pupils (A). If you rush them, a well- areas that require the most attent! 
constructed eye can change into 


uch gs p 


ogi x 
> OS 
IF —< 

== 


S the pupil must 
oP 


adhere to the 
eyeball form 


place the pupil RL 
believably on the 
sphere of the eyeball 


wrap 
eyelids over 
eyeballs brow ridges ) 
hide eyes 
from above 


realistic eyes 
will appear 
asymmetrical 
as they wrap 
around 
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the upper jaw 


Now lets look at the maxilla (A). It 
hos o scooplike shape that con be 
simplified by drawing a curved form, 
then breaking that form into eight 
© sections (A) On top of this we add 
nother form that creates the arched 
support for the roof of the mouth (C). 
We're breaking this skull down into the 
simplest forms manageable, so let's 
‘add thot roof now, even though we 


won't see it from most external views. 
Imagine it popping neatly into place in 


the curve we've made (D). 
A 
Ñ LLH 
F F 
add the 
create a curve roof of the 
with eight sections mouth 


add another curve on top, | | 


narrowing inward 


G 
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nasal bones 


the maxilla 
lock out the shape of the includes the 
bones by nasal area too 


ing with B. Chisel 


nt, so you have 
slope at the front of the face, 
en add tw 


ings” for where the 
lla meets the zygomotic bone. 


That's as simple os this oreo con be! 


We now have our first basic nose 
bone, 


but it needs complexity (C 
On the top of it, you can add the 


two 


| bones either side of a little 
supporting wedge, and angle the joins 
of the two side wings (2), We con slot 


cut indent 
out of middle 
piece - 


this blocked-out nose piece into the 
gap provided by what we've drawn so 
for, completing the upper head (3). If 
we have the foundation, the rest is o 
matter of adding details (D) - such as 


the nose, which we'll look at next! 


adda 
Wa bridge and 
© sloped 
YA sides to the 
Nu two wings 


U | 


JG 


the roof of 
the mouth 
and nasal 
area oll fit 
together 
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the nose 


y Let's move on to the nose itself, which 
| 


we can attach to the moxillo base 


just designed, The nasal insert 
that we've just desig ai into the 
cartiloge divides the nose vertically hole in 


jn two. Toke a flat block and slice off 
“two comers, leaving o little beak (A) 
Slide this into the hole in the skull 
(8). The alor cartilage - alor meaning 
yinglike” in Latin = will sit on top of 
this foundation, as we'll see next (C, D), 


slice these pieces off, 
leaving a beak! 


the alar cartilage the nose cartilage 
forms the soft, flexible sits on the beak- 
end of the nose! shaped piece 
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f the muzzle protrudes over the curve of the maxilla (1), When 
m the base of the nose, viewed from a three-quorter angle, 


„ the mouth orea thickness over you see much less of the other side of 
Eri als profile (H) and wrapping the nostrils than you'd expect (J). 


es O Ue. 
x ser ghara 
the muzzle adds 
a fleshy layer 


under the nose 


note how the muzzle 
wraps in a curve 


from this angle, you 
can’t see much of 
the other nostril 
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the flesh of the muzzle protrudes 
e 


forwa! 


Over the curve of the maxilla (1). When 
viewed from a three-quarter angle, 
You see much less of the other side of 
the nostrils than you'd expect (J). 


m the base of the nose, 


ith area thickness over 


giving th 
the skull's profile 


H) and wrapping 


A the muzzle adds 


a fleshy layer 
under the nose 


note how the muzzle 
wraps in a curve 


from this angle, you 
can't see much of 
the other nostril 
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tip: indicate, don't stat, 


f by suggesting forms they commonly added lines that usually the head Size simi 
is more, if viewer by suggestin 


ilar by 
rtrait (B). For Ut shorte 
re whether you'd see con't fully see, as if the forms they detract ae re Fi sei via ofthe jaw ang Nose. tee the 
É veu A ó a e ¡ay to make a face appear nee >S. You 
ng, then showa tiny fragment are looking at are turning in space simple woy the proportions, Kee 1o do much more thon Pi 
A). This is visuolly interesting to the and continue out of sight. Avoid these younger, change the prop P eotea younger mods cy Ny 


you don't need to 
outline everything! 


try showing 


less than you 
think you need 


> = 
these 
internal lines 
are often shortening the 
overdone © lower face makes 


a character 
look younger 
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To draw the lower jaw (mandible), start 
with o blocky form for the section 
holding the teeth, then add two panels 


to the back (A). These panels flare up 


A 


lower jaw 


and widen toward the back, From here, 
we con chisel the blocky section into 
a rounded piece like the maxilla, and 
add a notch to the two panels (B). The 
temporalis muscle attaches to the side 


start with a block 
and two panels 


shape 


wider corners make a 
more masculine jaw 


jaw into 


of the skull and to the very front ofthe 
“arms” of the mandible (C). It pulls up 
and assists with closing the mouth 
and chewing. To draw a more typically 
mosculine model, you can flore the jaw 


temporalis 
helps close 
the mouth 


out at the back comers (D), This width 
gives a more powerful look to the head. 
Amore typically feminine jaw would be 
the opposite, 


temporalis 
muscle 
attaches 
to the two 
arms 


4 
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When drawing the chin, make sure to. from top to bottom (F). Forgetting to 
include the roundness of its curve in include this dimension will result in an 
both directions, It doesn’t just wrap unrealistically sharp chin (6) 

Ground horizontally (E), but also wraps 


round the 
chin off 
horizontally 


round the 
chin off 


vertically 
as well 


the chin and 
area underneath 
should not 
be pointed 
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Note how the mandible flares upward 
(H) while also being angled at the 
back (1). An indented curve also runs 
around the width of it (J). When the 

O mouth opens, the jaw doesn't drop 
down vertically, but instead swings 
down and backward with the help of 
the masseter and temporalis muscles 
that attach to its sides (K). 


angles 
backward 


masseter 
muscle 
covers flared 


© planes 


groove curves 
around mandible 


jaw swings 
down and 
back when 
mouth opens 
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Here you can more clearly see that the to learn for figure drawing, but you 
reor section of the jaw, where it meets should know that the front six of each 
the temporal bone, detaches from the — jaware generally sharp (for cutting and 
skull and moves separately (L). The — tearing) and the rear teeth are blocklike 
details of the teeth aren't importont for chewing (M). 


the jaw moves 
separately from Y 
the skull 


the jaw hinges 
doun to open 


the mouth 

\, Ç ) ( canine is 
= slightly 
x (1) pointed 
5 

—_ 


la 
K 


>» 


Ys TI 


front teeth for cutting, 
back teeth for chewing 
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\ 


mouth & lips 


„wing the lips, remember that However, there is a small gap without 


Inne © has to open in all directions. muscle, beneath the zygomatic bone 
the muzzle loid over the front of (B), which stands out as o small 
It's vith muscles expanding out depression on muscular faces with a 
the HE! lower percentage of body fat (C). 

ino 


muscles 
extend 

out in all 

directions 


gapin 
muscles 


small gap without 
muscle beneath 
zygomatic bone 


gap is visible 
on lean faces 
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The corners of the mouth affect 
expression, so position them carefully. 
Notice the difference between the 
examples in D and E - when we're 
happy, the corners of the mouth lift up, 
but if we're at the dentist, the corners 
remain lower. When the corners of the 
mouth pull back, the curvature of the 
teeth is revealed, which we can indicate 
by adding shadows to this region (F) 


The line dividing the teeth is rarely 
Positioned exactly across the center 
of the mouth. You'll usually see much 
More of the top row of teeth (G). The 
lips ond surrounding muscles have 
a lot of thickness, so make sure they 
Project out in front of the teeth to show 
volume (H), 


shade here 
to add depth 
around teeth 
D O upper teeth are 


usually more visible 


lips should 

have a thick 

volume over 
the teeth 
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seeing how oppealing mouth Quickly in Storyboards or 
cartoons, leaving some Space between the teeth  Howevei lil 

H A 
shapes con be in cartoons, we may be but symbols lock form (A). Instead, and the outside of the li (B). Th nn Bea: Wehe 
DTO drow sumbat her ken PS (B). That mouth wide open in shock or to shout, 
bien ba ts most etico the lips appear Narrower because they 
are wrapped and stretched around 

the teeth, 


give the muzzle area volume and breathing TOOM between the teeth and 
roundness in all directions, The mouth front of the lips is key to ‘conveying 
Wraps around this rounded form, the form and muscle of thot area (C), 


oy to communicate an expression 


ei 


draw real 
form and 
volume 
instead! 


lips stretch thin in 
these expressions 


‘the volume of mouth muscle 
is key for expressions 
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adding hair 


When adding hair to the head, | have 
two main tips. First, you must be able 
to simplify the hairstyle into a few 
simple forms, rather than trying to 
draw every strand (A). Second, you 


change 
volume to 

change 
hairstyle 
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ow how far from the skull those 


must kn: 
e “volume” 


simple forms are sitting = th 
(8). Much of the “style” of 


of the hair 
g the 


a haircut comes from chongin: 


variety in distance between the skull 


always simplify 
hair first 


and the outer edge of the hair. Treat 
drawing hair like you would a helmet. 
It sounds simplistic, but it’s the only 
way to approach such a complex form 
(C). Ask yourself, “Am I totally clear on 


think of 
hair as a 
helmet! 


the shape of the skul 
draw hair is usually o si 
not sure what is beneath 


Strugg i 
N thot yy, 
it iii 


simple and Y complicated 
efficient to draw 


and inefficient 
to draw 


volume and 
flatness change 
the hair's “weight” 


add twists 
and turns! 


Avoid the temptation to draw every “noodle hair” effect that we're tryingto head, as the hair itself has a form of 
hair - it’s not practical. The examples avoid. Simplify those details! Include its own. Play around with the “weight” 
in D are restrained and believable, plenty of twist in your hair forms (F). of the hair by suggesting more or less 
while E shows the overcomplicated Hair masses rarely fall flat against the volume (G). 
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Experiment with drawing features from 
behind - it's great practice to solidify 
your understanding of planes. There's 
a plane at the back of the jaw, just 
below the ear (A), as well os an upward- 
facing plane (B) and downward-facing 
plane (C) that form a depression in the 
cheek (D). That hollow is very evident 
from a three-quorter rear view, and 
allows us to see a surprising amount 


of the lips 


The chin has an upward plane on the 


front edge (E), but this flattens out 


and angles inward as we move around 
from 1to 3. The hair doesn't start right 
behind the ear, so make sure you leave 


a gap (F). Finally, as we covered earlier 
in this section, remember that the head 


narrows downward (G) 


down-facing 
cheek plane 


front plane of 
chin faces up 


hairless gap 
behind ear 


Jaw plane 
below the kai 


Y 


inward 
curve under 
cheek planes 


head 
narrows 
downward 
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dding ears 


people draw the ears last, as an mass backward, so it sits at a slight 
terthought, but the ears’ placement diagonal on the head, then swing it 
ind ongle are important. Changing out like a barn door! This can be tricky 
rotation and placement of the ear to visuolize ot first, but very effective 
n appear to rotate the once you grasp it (C). 


st slightly ca! 
Je head (A)! 
As the head tilts back, the height of the 


le don't want to drow the ear flat ears is compressed and foreshortened; 
inst the side ofthe heod - it needs remember to flatten the ears even 
angle both slightly out and slightly more os the head tilts farther back (D) 
ick (8) To do this, angle the whole ear 


wrong ear angles 
affect the whole head! 


the ear 
doesn't sit 
flat against 
the head 


foreshorten 
ears as 
head tilts 


outward! 
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angles out as we move back, and is Give the earlobe region more Volum, 
basically a horseshoe shope. Closer than you'd expect (H) Eorlobes ea 
inspection reveals it has a roundness some mass to them, but eS 
like a bike tire, which helps us catch tend to see it because it's m, 
visible from below, 


The tube-shoped ear canal angles this attachment point helps us locate 
down and into the skull through the exactly where to bose the eor (E) 
temporal bone, just behind where 

the jaw attaches. Though we can't The whole ear is a bit like the wheel 
see the ear conal externally, knowing of a cor (F). The top section (the helix) 


ear canal ¡Y a 
helps us J 
place the > 
outer ear 


the outer 

ear is a bit 

like a car's 
wheel! 


You dont 
St clearly 


sound waves (G). 


the helix 
resembles a 
bike tire or 
horseshoe 


the earlobe 
has more 1 
volume ( 
than you 


might think 
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external eor (1) consists of the 
erlobe, helix, tragus, and ontihelix, 
E hn is so named because it runs in 
f le direction to the helix. 


but | like to draw it Os almost a jewel 
shape (J), Avoid drawing the ontihelix helix 
OS a couple of lines, Either represent 

the form or leave it out, because it 
doesn't add much to the overall 
Fates hugely from person to person, rotation of the ear (K), 


antihelix 
opposit 
h N ond rotation of the earlobe 


the outer 
earin 
context on 
the head 


people 

have varied ES 

earlobe 

shapes and + 7 
i rotations y 
p XV 7 J 


either 
lightly 
suggest or 
omit the 
antihelix’s 
details 
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lesson 2: 


upper torso & yoke 


building the 
thoracic cage 


Our box mannequin (A) now has a the “yoke” area around the neck and 
believable head, but we need to learn shoulders (C). Through a combination 
the shapes of the bones surrounding it. of box mannequins and onatomy 
We're going to cover the thoracic cage knowledge, we'll be able to create 
(rib cage) (B), and what | like to call — believable poses for our figure (D) 


> 


box mannequin 


f 
basic 
boxes 
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final posed 
figure 


rib ca 


to memorize forms without 


It’s difficult 
underst y what they need to 
achieve by asking yourself, 
«mot do these forms need to be able 
todo? WI these muscles or bones 
need to 

The tors t ollow for expansion 
in body nd muscle mass, but 
must ols oble to bend in multiple 
directions. We need to be able to bend 
forward without our bodies pinching 
(A), and also have scope for the body 


e" out with muscle and fat (B). 
»ason, the rib cage is higher 
ot the center. The shapes in C allow the 


body to bend forward without pinching 
the organs, but where would the soft 
moss of the torso go? The answer is D, 


which allows bulging 


this rib cage 
shape allows 
bending 


N x 


torso pinches and 


can’t bend 


abdomen 
sucking in 


© 


Y 


torso bends 
without pinching 


abdomen 
can bulge 
out 
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We con think of the rib cage os a 
container that protects the lungs and 
heort. Start with E and toke slices 
off the front to create three plones, 
numbered 1, 2, ond 3. The top plane 
is the longest and represents the 


sternum (breastbone) 
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Observe in F the change in the plones’ 
tion through 1, 2, and 3. The rib 
s out at the bottom 
the top (G) 


direc 
coge also flore! 
while being narrower at 
Some people's rib cages flare out even 
more toward the bottom (H), so allow 


for some variation in your figures 


block out 
the rib cage 


rib cage is 
narrow at 
the top 


if 


CY 


rib cage 
flares out at 
the bottom 


backward 


soft lower 


examples 


widens 


Let's refine our rib coge (I). As well os 
widening toward the bottom, it gets 
wider toward the back (J) Reflecting 
this in our current model looks odd, 
so let's narrow down plane 1 to more 


torso 


Narrow front 
section 


Closely resemble the sternum (1). The 
rib cage also curves back in at the 
bottom, so let's add some planes on 
the sides to show thot Now the form 
hos taper as well as flaring, Let's add 


curves in below 


a top surface to reflect the angle of the 
upper ribs (L). Throughout this process, 
keep in mind that we're aiming for a rib 
cage that will fit above a softer lower 
torso that bulges out (M). 


rib cage 
from 
below 
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spine bending 
90 degrees 
forward 


40 degrees 
backward 


a 
zy 


bending 
forward 
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sides aren't 
parallel 


Don't rush the rib cage. It’s difficult to the back but also curves in toward the bottom of the rib cage rotates into 
drow and doesn't have obvious corners, spine (S). Plane] nowhasaslight curve the mass of the abdomen, hiding the 
ond if you drow it incorrectly it will and taper to it. The sides of the rib downward-facing bottom plane (V). 

rally be noticeable, The bottom of cage aren’t parallel, as you can see in 


plane rotates 
into abdomen 


usu 
therbcoge sticky, asitwidenstoward T ond U. When you bend forward, the 


bottom of rib cage 
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hape & motion 


ribs are always 


torso S 


Proctice 


drawing the rib cage from 


different angles, with the narrow top 
dening toward the 
But now that 


There's o strong backword angle to the 
whole rib cage (A), The ribs themselves 


slant up and back. A few at the bottom and sternum Ww! 


back and bottom (a 


of the sternum drop down first, but 

the shape of the 
begin building 
t(D)? 


they will still swoop around and UP we've learned about 


again toward the spine. There is 
variation in how flared the ribs are, but 
if you stick with this general shape, the 
results will look realistic. For example. 


fib coge, how do we 


m and muscle on top of i 


for 


the rib cage shapes in B are slightly 


different but all correct 


practice differe 
A n 
©) rib cage aig 


natural 
variation 


rib cage shape 
| ready for form 
and muscle 
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en drawing the mannequin, we will 
jpically draw the abdomen sitting 
ide the volume of the rib cage, with 
le bottom of the ribs exposed. In 
lity, we will almost never see the 
tom corners of the ribs (E) 


1 Major muscle groups of the internal 
external obliques sit on top of the 
5, providing the “joint” that wedges 
pelvis and ribs together. Think of 


bottom corners of 
ribs are hidden 


obliques forma 
O) “corset” joining 
rib cage to pelvis 


the obliques like a corset connecting 
the chest and hip regions (F). 


The pelvis is highest at the sides. The 
rib cage is lowest at the sides. Therefore 
our range of motion is limited when 
bending to the sides (G). To increase 
this range of motion, the pelvis flares 
out at the top and the bottom ribs 
taper inward, We can increase the 
range of motion further by twisting (H)! 


sideways 


limited 


motion 


Con 
` f 
\ \ 
e 


the torso 
can twist! 
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When we focus on individual muscles, 
we must also keep the whole figure 
in mind. After all, the whole figure is 
our ultimate goal, not learning every 
muscle and attachment! Always 
visualize forms from another angle - 
let's call it “camera B” This will help us 
visuolize the folds formed in the skin 
and body fat 


Body fat is an important part of the 
figure - without it, all of the people 
we drow will look like bodybuilders or 
anatomical diagrams. The folds in 
A are there because | visualized the 
model from “camera B” and realized 
that a bend in the major forms would 
cause creases in the skin (B). 


We'll cover the clavicles (collarbones) 
shortly but, for now, know that we 
rarely see much of them from the 
surface. Suggesting them, rather than 
stoting them, is much more powerful 
(C). Like parts of the rib cage, they 
become hidden as we build our figure. 


When it comes to fat, skin folds, and 
soft tissue, make a habit of thinking 
what “camera B” might see from a 
slightly different view (D) 


details 
become 
hidden 


body fat and 
creases 


original pose 
(% view) 


“camera b” 
(side-on) 
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ssarytoknow every detail of 
but it’s useful to understand 
d basic structure, Don't draw 
as a cylindrical tube stuck to 
(A). It sits within a groove in 
, so Make sure you embed 


x 


don't do 


> this! LED 


D y 


embed 
the spine 


e spine 


The spine is a form with planes, so it’s 
easier to visualize its bend and twist 
when we use edges and comers Start 
with the two ends of the form and 
join them together, starting from the 
corners (B), 


Each piece of the spine, or vertebra, is 
connected by muscles and ligaments, 
Start each vertebro as a cube form, 
then hollow out the inside (C), The 
hollow spinal column exists to support 
and protect the delicate spinal cord 
that runs through it. Attached to each 


PA Yo 


start with two ends 
and connect them 


projections support 
tissue and muscle 


three 


hollow vertebra are three projections 
that ore joined by connective tissue 
(D). These give strength to and act os 
flexible anchors for the muscles of the 
spinal column. Without these spikes, 
we wouldn’t be able to extend our 
backs at oll! 


cube 
vertebrae 


eae 
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So what role do these three projections 
from each vertebra fulfill? To simplify. 
think of these spikes forming three 
ridges along the spine (€). Small 
connective muscles join the two 
outer ridges to the rib cage (F), which 
‘anchors the spine and ensures that 
any twist in the spine is transferred to 
the rib cage. 


As we move down the spine, the 
vertebrae become wider, The sides of 
the ridges move from 90 degrees to 45 
degrees and back again by the time 
we get to the lumbar region (the region 
between the ribs and pelvis) (G). 


ridges 


spikes form support 
three bony muscles and 
ridges ligaments 


90° 
“E 
90° 

spine is 
anchored to ribs 


spikes change 
angle 


Spikes anchor 
to ribs 
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shoulders 


oke” or shoulder girdle, is 
{ of the scapulae (shoulder 
1d the clovicles (collarbones). 
d these to rotote our figure's 


no upward range! 


(A) yoke area 


The “Y 


and raise or lower them relative 


arms 
to the rib cage Let's start with our 


simplified rib cage shape and two 


oms 


Ifwe ottoched the arms directly to the 
rib coge ©), we'd only be able to move 


our arms a little. We'd be able to pull 
our arms in toward us, but we wouldn't 
be able 
‘add on extra attachment point for the 
muscles ©). This provides an anchor to 
pull against to raise the arms. It also 


raise them! For that, we must 


Properly 
anchored 
DE a 


gives us an anchor to pull down or up, 
relative to the head, if we want to raise 
or lower the whole arm (D). 


A common mistake is drawing the 
arms too close to the rib cage. The 
‘arms have a lot of muscle attachment 
points to accommodate, so the 
humerus (upper arm bone) needs room 
to move around before we add the 


muscles in (E) 
shoulders 
can raise 
toward 
the head Y 
| 
| fi the 
arms space 
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The orms con move both fully 
independently and in perfect 
coordination, so we must join all the 
following parts together. To give the 
arms stability, we connect them at the 
front with the two flexible poles of the 
clavicles (collarbones) (F). These can’t 
stretch, but their attachments to the 
rib cage allow plenty of movement (G). 


The scapulae (shoulder blades) at the 
rear of the rib cage create anchors for 
us to pull our arms down (H), They also 
allow us to bring our arms together 
behind our rib cage, allowing for all 
sorts of pulling movements (I). They 
don't sit flat against the bock but 
curve with the form of the rib cage (J). 


O 


clavicles when 
shrugged up 


© 


clavicles 
(collarbones) 
at rest 


scapulae 
(shoulder blades} 
are anchors 
for the arms 
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arms without detailed simplified 
scapulae scapulae shapes scapulae shapes 


allow for 
backward arm 
movements 


eh 


U c 


scapulae are 
scapulae scapulae not flat 
from back from front 
Y 
> 
| 
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building the yoke 


' dbottom 
Let's build the yoke area using simple Let 's chop off the top inner an: eat 
geometry as a base (A). Add simple, outer comers of the scapulae Cl A 
flattened cuboid forms for each to create a more winglike shape 

From above, note how the yoke shape 


scapula, Two thin cylinders will do for 
amond. These parts 


is almost o di 
are all linked, providing enormous 
y to the arms 


the clovicles, for now, with a ball at 
eoch end for the glenohumeral joint 
(shoulder joint). Note thot the clovicles strength and flexibilit 
orent fiot, but angled back and and shoulders through the muscle and 


slightly upward in most poses (B) tendon attachments (D). front 


clavicles 

angle back 
angled 

scapulae 


slice o 
corner 


diamond- k 


shaped yoke 


` D angled 
ts clavicles 
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) layered 


cross 


contours 


he torso, don’t forget 


As you build 


to keep checking your drowing by 


ontours over the top 


o include them 


loyering Cro: 


(E). You don't need 


for every form, but it’s a great way 


to check for errors, You con almost 
always create more interest in your 
figure drawings by varying the height 
of the shoulder positions. Try to make 
them unequal for a more natural pose 
(F). You'll be surprised at the sheer 
flexibility of the shoulder yoke (G). Try 
to push the arms farther behind or in 


front than you'd usually draw them! 


vary 
shoulder 
height 


flexible yoke 
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refining the yoke areq 


To refine our scapula shape, let's toper 
it from the outside in. It’s thicker by the 
shoulder joint and becomes thinner 
near the spine (A), Next we add the 
- basically a little 


coracoid process 


scapula 
thickens outward 


finger at the front of the scapulo, 
which points forward ond outward, 
away from the center of the body (B). 
On top of this we add the acromion 
process, which is shoped like a buffalo 


add the 
acromion 
process 


horn (C). It attaches to the flat section 
at the back of the scapula and wraps 
around and forward. The end curls 
inward and is connect to the clavicle by 
a small, flexible joint (C). To this, we can 


add the 
spine of the 
scapula 


coracoid 
process 


add a couple of angled plan, 
connect it to the Scopula my 
(D). This whole Shape forms 
of the scapula” the Promi 
found on each Shoulder bie, 


es, justto 
ore Solidly 
the “Shing 
inent rig, 

ge 
de, 
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N 


coracoid process 


f 


| When drowing the clavicles (E), there 
| ore three main sections: 1, 2, and 3 
| Each hos o slightly different form. At 
| the com 
` dovicleiso € 
| a flottened cylinder ot 2, and by 3 is 
‘almost completely flat. From a profile 
view, we con see that the clavicle also 


tion to the sternum, the 
nder (1), which becomes 


curves upword as it wraps up and over 
the ribs (F). 


The clavicles hove a large range of 
motion up and down (G). Note how 


coracoid 
Process 


shoulder joints below 


H and | show the coracoid process 
sticking forward and outword. As a 
side note, the ribs themselves start out 
almost horizontal on top, then become 
vertical farther down, and finally are 
angled inward (J). 


From below, the coracoid process 
sticks out just slightly farther than 
the clavicle, You can probably feel this 
bony landmark on yourself (K)! 


clavicle 
curves 
over ribs 


wide range 
of motion 


clavicle and coracoid y >. 
process are prominent 
bony landmarks 
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pectoralis minor 
& serratus anterior 


WA bym adia oro res, 
ENEA AVI E actoras iror od 
winston onte 


Pectoralis 
RRS ae Ie? aad pectorales es 
Ns latina to the beart” The y TRA 
DANAA VINO ches do the font shoe 
Wr Re aD niye wd the CoN process 


AN Save Hoge usde groups 
WARES to tha vol process, w3 Us 
INEA anba A The pectoral 
ANN POMC datha Om he tooro 
Ness OE ENE aipua = hot the onm, 
VA Ehe pacto major does Gs wef 


SRE SA ENG NT a. 


serratus 
The eatus aoia “sowie has oie 
en portons thot foray mie Rimae 
tages (RD). Vow dont see them this pub 
ONTENTS FAM, dataa, they Ore just 


DORE GOONIES. 


1 = pectoralis minor 
2 = serratus anterior 
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a 


ectoralis major 


toralis minor, we'll add 


outside of the humerus, Meaning that 


Bane ft f: mojor muscles. Mojor it rotates the arms internally (toward 
the Pe eater” - this muscle the center of the body) (B). 
pee ects the sternum and 
sog ar of the humerus The pectoralis major attaches in a 
es t It pulls the arm rounded way to the sternum. It doesn't 
beer er than pulling the run straight down the middle (C). It 
tef o. It fully covers the also wraps around the rib cage, which 
font d attaches to the is itself rounded. When viewed from a 
pecto" 

a pectoralis ER 

major covers 
pectoralis / 


pectoralis minor 


/ 


AY | 
Gey 


pectoralis major covers 


minor 


rounded 


shape that twists 


around arm 


three-quarter angle, we usually don’t 
See much of it because it’s wrapping 
around out of sight (D), 


When the arms are brought together, 
the distinction between these “pecs” 
and deltoid muscles is lost ond they 
become one mass (E). Don't try to 
separate them, 


pecs wraps 
around the 
rib cage 


pectoralis major 
rotates arms inward 


pecs and 
deltoids squash 
together 
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The pectorolis major is very flat where 
it attaches to the sternum, and slowly 
builds in volume as it approaches the 
humerus. For this reason, draw it more 
tubulor at the intersection of the ams, 
while underplaying the volume around 
the inner chest (F). 


pectoralis major 
attaches to 
sternum and 

humerus 


olis major is olso attached 
ym, but ot the 
less attachment 
movement 


The pectort 
closely to the stemi 
there is 

o range of 
ore extended, We moy 
en the 


humerus end 
This allows it 
When the arms 
gap beneath it (G), betwet 


see a 
and the pecs: 


muscles of the back 


tubular 


flat to tubular 


gap below pectoralis 
major when arm raises 
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is major over the 
e and then take o 
e off the exterior edge 


aches to roughly 


f the clavicles 


yscles attach (J). Note that 
major isn’t a flat plane, 
mops over the ribs with a slight 
‘ave (Y) 


Flat to 
tubular 


remove 
corners 


gap under 
clavicle 


attaches to 
two-thirds 
of clavicle 


curved, 
not flat 
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tip: keep your distance 


When drawing anatomy studies, try to 
study at all “distances.” What does this 
mean? Well, we tend to begin anatomy 
drawing quite loosely, and get more 
detail-oriented the more we study 


detailed 
but not 
believable 


When looking at a drawing like A, you 
will tend to lose sight of the big picture 
Like in the saying, “You con't see the 
the trees,” you aren t drawing 


wood for 
a collection of 


a figure any More, but 


but mainly 
academic study 


s! 8 is another example of this. 
It’s believable as O form, but it doesn’t 
look like a real person, Our goal is 
to acquire the skills needed to draw 
person! A good 


muscle 


a relatively realistic 


wai 
Y to practice is to 
; le 
the muscles theme am to 
emsely a 


few hours, to also q S, but 
TOW sg, 


on 


figures where you y 
pa Arer 
individual muscles (c) N datoj 


practice 
drawing loose 
figures 
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5 apular muscles 


e muscles of the 
ir soles (A). These 
he shoulders and 
e in resisting the 


he pectoralis major 


muscles keep 
shoulders from 
rolling inward 


and latissimus dorsi Muscles (B), The 
scapular muscles are Powerful, and 
without them, our shoulders would 
be strongly rounded inward (C), In D 
we con see them numbered Muscle ] 


is the Supraspinatus (supra meaning 
“above” and spinatus meaning 
“spine”). Muscle 2 is the infraspinatus 
(infra Meaning "below"), Muscles 3 and 
4 ore the teres minor and teres major, 


muscles provide 
resistance 


respectively, The most important thing 
to note here is that the teres mojor, 
the bottom muscle, attaches to the 
interior of the humerus. The rest attach 
externally or on top. 
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muscles 
wrap around 
humerus 


mind this 
gap! 


Pay attention to the space between 
the acromion process ond the top of 
the humerus (E), There is a gop there 
filled by the supraspinotus musce 
which sits obove the spine of te 
scapula. These scapular muscles wrap 
around the top of the humerus (F) ond 
allow us to control its rotation, ond te 
raise it a little. Mostly they exte moly 


muscles 
rotate arms 


outward 
rotate (turn out) our arms (G). 
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f y, thes funtion, of the ‘hot internally rotates the arm (turning 


y s clearer (H). They inward). These muscles have a lot of 
pa bockedgeofthe humerus mass in stronger individuals, so don't 
an e external rotation of the forget to show them clearly (1, 3). 
si es major is the only one 
om 


GEN so A 


== E 


scapular muscles 


attach to humerus muscles have 


prominent mass 
on some figures 


O typical scapular 


more developed 
muscle mass 
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The trapezius muscle connects the 
bottom of the skull to the back 
and scapulae. Its diamond shape 
provides great stobility to the back by 
connecting the head to the yoke and 
spine (A). 


Note the strong curvature of the 
attachment to the head (8). There 
ore three planes on the back of the 
trapezius where it attaches to the head 
- it's not a vertical line. 


When the shoulders are raised, the 
trapezius (or “traps”) bunches up, 


creating the illusion of more moss (C). 


a traps 
occipital bunches up 
bone | 
diamond | Ik D 


traps 
stabilizes 
head and 
back 
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re don't see much of it 
w. Pr tend to drow two 
» connecting the shoulders to 


the “triangle” 
isn’t always 
visible! 
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We have our diamond shape (F), so 
let's now carve a ridge down the center, 
giving us the gap where the trapezius 
attaches to the spine. The result is a 
diamond that's divided vertically (G). 
Next we add complexity by showing 
that the attachments to the acromion 
process (the shoulders) are flatter and 
have less volume than the central 
sections (H), 


Now let's imagine taking two paddles 
and pushing in those sections 
surrounding the spine, around halfway 
down (1). The trapezius is more tightly 
bunched here, between the volumes 
of the scapulae ond all its covering 
muscles. The curvature of this whole 
area matches the curvature of the rib 


cage, shown by the planes 1, 2, and 3 


0) 


O 


diamond 
shape 


push in the 
lower back 


surface form 
from above 


divided 
by spine 


3 


muscles 
curve around 
rib cage 


¡OP 


flatten the ` 


shoulders 
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spine sits below 


the trapezius 


fying the trapezius, 
remember thot the spine is a wedge 
he space between the ribs 


We know from page 133 
ne also has three ridges. 
When we 109 the trapezius over it, the 
lorgestcentrolridge endsup asa groove 
thick muscles covering it (K). 


atthe bock 
that the SP! 


quetothe 
This hoppens often throughout the 


body - bony projections become dips 
inthe layers of muscle 

In L, you can see a depression in the 
thickness of the 
‘round the seventh cervical vertebrae 
a “C7” The C7 is the largest vertebra 
ot the bottom of the neck, but all you 
really need to know is that it’s just 


obove the scapulae! 


trapezius. This occurs 


In M we see the cross-section of the 
bock when at rest in a muscular 
individual. More othletic people tend 
to have more developed scapular 
muscles, which can become very 
prominent. Note the double step down 
toward the spine. We will also usually 
see the spine of the scapulo (N), os it 
has no muscle directly covering it 


spine forms 
a groove in 
the muscle 


C7 forms a 


visible dip 


muscular 
traps shape 


spine of the 
scapula is 
visible 
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Resist the temptation to draw every 
Outline of the trapezius (0). Where it 
meets the bock of the neck, it blends 
in seamlessly. You will never see its 
outline clearly separated here (P). 


When the arm is raised, you may see 
a gap revealed by the raised scopulo. 
This is the space between the trapezius 
and the scapular muscles (Q). When 
the arm is pulled back, the internal 
edge of the scapula is buried beneath 
the trapezius (R), 


When the whole shoulder girdle is 
raised, it rolls up ond over the top of 
the rib cage, rather than rising straight 
up vertically. This pushes the trapezius 


up, giving the impression of more 
moss (S), 


When the back is strongly rounded, 
the scapulae slip around to the sides, 
leaving a space between the trapezius 
and the scapulae (T) 
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seamless join 0) 


trapezius blends 


d rotate forward 
in such © rounded 


ue E scapulae rise 
¡see how the roised ©) 
push the moss of the and push up 
F- tropezius up, creating a cleor form on 
top (V). When this happens, we should 
i round out the top of the trapezius, 
1) Í 5 


eliminating the sloped triangular 
angles we saw earlier (W). 


raised \ | 
scapulae push \ 
trapezius up 


trapezius rounds out, 
losing triangular angle 
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drawing breasts 


When drowing breasts, clearly 
visualize the rib cage's shape beneath 
Avoid drawing “car headlight” breasts 
that both face directly forward (A) 


The rib cage is rounded, so we should 


too forward- 
facing! 


add tj 


instead aim to separate the breasts 


out, making them point away fromthe 


sternum (8). Next, apply the weight of 
theirformsdownward (0. 


gravity to pull 
asts, 


The greater the moss of the bret 


the more obviously they will be 
affected by gravity As they are such 
rounded forms, we will usually see very 
little in terms of edges, so just like when 
drawing the jaw, less is always more. In 


steps 1 to 3, we first draw the 

and fi 

body, then add cogs ib coge 

(taking gravity into con contours 
sik 


Finally, we erase the crog eration) 
S Ce 


Ontour sg 


we are left with Minimal lin, 
es, 
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tip: fat & muscle 


e: Don't draw out 


4 muscle striations 


e your figures a 
f fat around the 


your drawings will 


evable (B, 


successful figure 
mportant thing 
ok believable as 
teracting. If they 
ork” for the viewer, 


n't one hundred 


| $i/ most 
Y muscles 
aren't very 

/ visibte 
from the 

surface 


don't forget 
to add fat! 


too much 
muscle ¡s 
distracting 


impo 


physicality is more 


rtant than 


total realism 


upper torso 157 


latissimus dorsi 


The latissimus dorsi (the “lots”) is a 
large back muscle that attaches to the 
interior of the humerus, about a third 
Of the distance from the top, It runs 
down the back and into the top of the 
pelvis (A, B). It attaches to the spine 
centrally. The two loose ends attach 


the lats is a large 
back muscle > 
ae 


ends attach to 
upper arms 


to the arms. These ends ore highly 
flexible and elastic (C, D). 


The latissimus dorsi lies over the 
bottom section of the scapulae (E) 
On some people - but not all ~ it is 
attached to the scapulae, too. 


í 


ends attach 
to upper 
arms 


latissimus dorsi 
wraps over 
scapulae 
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lats t 
oV 
scop 


mus“ 


Some people's latissimus dorsi is so 
developed that it’s visible from the 
front (F)! It wrops around from the 
spine and up into the armpit region. 
As it sits on top of the teres major and 
teres minor muscles, its form is even 
more pronounced (G). 


In H we con see how to draw the lats. 
Lay the scapular muscles on top ofthe 
scapulae, then the deltoids on top of 
those. The lots also sits on top of the 
scapular muscles. Finally, the “tail” of 
the trapezius sits on top of the lats. 


add deltoids add lats add traps 


a 
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rhomboids 


The rhomboid muscles form an 
upside-down V in the middle of the 
back and connect the spine to the 
internal edges of the scapulae (A). The 
levator scapulae (levator meaning “to 
raise”) attaches to the spine just below 


levator 
scapulae 


raise the 
scapulae 


the skull and raises the scapulae (B). 


Both these muscle groups are rorely 
seen because they're covered by the 
ut its important to know 


trapezius, DI 
the roles 


that they're there becouse of 


they play. The rhomboids pull our 


scapulae together. When we retract 
(pull back) our arms, the trapezius 
bulges (C), giving the impression that 
it’s doing the pulling. It's doing some 
of the work, but most of the power 


actually comes from the rhomboids! 


rhomboids 
form upside- 


rhomboids 
pull scapulae 
together 
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deltoids 


tod muscle forms the biggest A common mistake is making thi 
pie shoulder. When simplified, shoulders the widest Part of the am 
me sides from frontto back (A). but they naturally look more like 
qa ël sloping down from D. Here, the scopulor muscles push 
A back; they ore attached to against the mass of the arm, causing 
“rion process on the scapula, a bulge that’s wider thon the shoulder, 
acto "ico ongled backward (B). This is very common in people wit j 
nen is © sloped, caplike shape less-developed shoulder muscle: q 
me re Y around our shoulder (C). more-developed backs. Fe 
at WOP 


deltoid slopes 
down and back 


three-sided, 
sloped shape 


the shoulder 
isn't the 
widest part! 
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deltoids 
stretch as 
| arm raises 


muscles by 
ul 
asarm retrace, 


deltoids 
from 
behind 


When the arm is raised, the shape of 
the deltoids distorts. The range of 
motion of the scopulae is limited, so 
when the arm continues raising, the 
deltoids are forced to stretch (E). 


In F, note the bulging of the teres 
minor and infraspinatus, the muscles 
beneath the spine of the scapula, 
when the arm is retracted (brought 

backward). In G and H you can see the . 

front and back view of the deltoid as it deltoids deltoid 
wraps over the shoulder. from front slopes back 
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squashed 


joining the _ 
torso & arm I 


per arm shortly, there’s a gap between its attachment 
and that of the pectoralis major. We 
often see a small groove or triangle 


rea "S sa greottool forus,asit in this space (B). The muscles of the 
mi qnis shope more the orm's rotation shoulder form a cap-like shape over 
gus se ie deltoid attaches to the upper arm (C). 

more ER n f the clavicle, and then 


peole! third of 
peo 


x 
su ES o A 


arm cylinder 
tucks under 
shoulder muscles 
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Re © 
deltoids N 


help rotate ) q 
arms deltoids Mainly 
raise arms 


caplike 
shape fits 
over upper arm 


deltoids are 
actually The deltoids assist in external rotation 
subtle from of the arm (D), but are primary 
behind involved in raising the orms from the 


sides (E). Frequently, you see people 
depicting the deltoids as “shoulder 
pads” from behind. However, becouse 
they wrap around the arm ‘and are 
angled backward, we actually see very 
little of them from behind (F). 
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me 


pehi 


basic 


crude 


subtle 


points of the deltoid 
e points disappear 
vhen the arms raise 
je of the pectoralis 
t point. As the arms 
nove down, which 

f the trapezius. 


s, muscles, and 
eem like a lot to 
th practice you 
becoming more 
easing levels of 
ings as having 
basic, crude, and 


u've done what's 
ribe the basic 
e form. In the 
ve included some 
je some twists to 
y, the third is when 
ittle marks that 
life. Ask yourself, 
drawing in? Have 


deltoids 

disappear 

as arms 
raise 
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tip: 


On slimmer m 
5 ‚er models, bones 0 
a certain regions: wh 

certain regions where the muscle 


ne is thin, To draw this kind of 


figure, you can try showing the ribs 
n the areas marked with 1. Be aware 


lid forms beneath while also 


ring the squash and stretch 
- both 


r forms above 


clude skin overlaps 
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tupes of form are essential to make a 


ble-looking figure 


believal 


xemplify this. Include variety 


f figure drawing, SUC 


in all aspects O has 
differently shaped breasts that move 
with the body, rather than moking 


them identical volumes (2) 


soft & solid forms 


Viewing the rib cage from below or 


behind, we 
d shape. Overlapping f 
st way to achieve this 


still need to indicate its 
rounde folds of 
skin is the eosie: 
the legs as t 
ys and the other 


(A). Visualize ubes; if one 
is pointing away from u 


toward us, the soft forms above the 


bone will reflect this (B). 


as tubes 


visualize legs 


bottom of the rib 
whe evel of body fat. For 
abdominal section 


sim flattened (C), as 
tent ound the kidneys 
there de of the spine). 
gt t, the abdominal 
pod" ider, bulging out 
st 3 graceful curve 
more rcentage of body 


ttom of the ribs is 


iN 
fat covers 
lower ribs 
S Á > A 
5 
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Even if you con visualize the rib cage 
accurately, it’s better not to draw it 
explicitly. It's more believable to imply 
the volume, as we see in everyday life. 
Becouse our torsos are required to 
twist ond stretch, we have looser skin 


skin and 
fat cover 
the ribs 
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located around the sides ond bottom 


of the rib cage. This loose skin allows 


us greater flexibility (F). Use these folds 


to help describe the bend and stretch 
in your poses (G). On slimmer people, 


we often see the ribs at the sides, but 


a, 


Lo 


you will almost never see them under 
the arm area (H), where the muscles of 
the scapula and back wrop around to 


cover them, 


: 


flexible skin 
allows us to 
twist and bend = 


muscles 
cover ribs 
under the 
arms 


per torso summary 


el-of-detail chonges 
far, and recop 
muscles we've 
with a simple box 
the shoulder joints 
the arms (A), We 
the rib coge's mojor 
ing them out ond then 
(B). We added the yoke 
and scopuloe to create 
the arms to pull against 
d the pectoralis muscle 
p to the rib cage, attaching it to 
nner two-thirds of the clovicle (D), 


simple box 
and joints 


major shoulder 


pectoralis 
planes yoke 


muscles 


building up yoke detail 
and chest muscles 
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serratus anterior 
in profile 


building up scapular scapular muscle 
forms on the back attachments 


Next, we added the mass of the We covered various levels of detail for 
serratus anterior muscle to the sides the scapulae and saw how the muscles 
of our rib cage form (E). We added the attached to them and wrapped around 
forms of the scapulae to the rear (F). the head of the humerus (G). 
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gap when 
arms raise 


On top of the back, we added the 
diamond-shaped trapezius and noted 
its forward slope (H). We noted that 
when the arms raise, the pectoralis 
and scapular muscles create a hollow 
beneath the arms (1). In the next 
Section, we'll continue down from the 
shoulder to study the arms and hands. 


trapezius 
and scapular 
muscles 
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The arms and hands are intricate mechanisms 
capable of complex movement, even just for 
everyday actions! Luckily, like everything else 
so far, we can break them down into very simple 
parts for study 


arm bones 


Now lets examine the arms and 
Hands. For now, we have two tubes for 


the arms (A). These actually consist of L? 
three bones (B). The top half of the orm <> 

is one bone: the humerus (1). The lower 

arm consists of the radius (2), which A 
attaches directly into the humerus, 


and the ulna (3). The ulna hinges and 
the radius twists, To simplify, you can 
draw them as one shape - a flexible 
forked shape like C. 


- n 


ry 


+ 


3 © 
de simplify the 


radius and 
1= humerus ulna into one 


N 
3 e . 
2 = radius flexible form 
O 3 = ulna S 


this arm shape 
is able to twist 
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Always begin with forms with cleorly 

defined XYZ axes. Here we have a ball 

for the shoulder joint and y rectangle 
for the upper arm (D). Now add a 
Cylinder through the bottom endofthe 
Upper arm (E). This creates two lumps 
on either side of the humerus called 
“epicondyles” = bony projections that 
act as muscle attachment Points, 


À 


aß 
| es 


The arm is formed by wedging two 

add the rectangles together (F), Sometimes 

BE pee lower arm the arm appeors to “twist” which is 

: arm m IT exactly what's happening internally, If 

¿ppt es You're struggling, you can draw these 
shop! AAA 


Simplified shapes twisting first, in the 
AH formofa bending rectangle (G), 


ET ie 


straight 


visualize the 
twist with a t 
bent rectangle! 
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The radius attaches to the lateral 
(meaning “outer”) epicondyle, The ulna 
doesn’t attach to the medial (meaning 
“inner’) epicondyle. This is important 
to remember (H). 


If you're struggling to draw the twist, 
try drawing from “point to point” Draw 
the end of the humerus first, then 
block in the hand, and then fill in the 
gaps. This technique makes it eosier 
to visualize the intermediate forms (I). 
The radius is narrow at the epicondyle 
and widens toward the hand, while 


ball joint 
for shoulder 


the ulna does the opposite. They are 
around the same width somewhere in 
the middle of the lower orm 0) 


Imagine the humerus os a rectangle 
with a sphere on top. The shoulder is 
a ball-and-socket joint, which makes it 
highly flexible. The cylinder we added 
at the distal end (the end farthest from 
the center of the body) allows the ulna 
to hinge around it (K). The ulna grips 
around the humerus like a wrench, 
hinging up and down with almost no 
lateral (sideways) movement (L). 


different angles of 
| the forearm bones 


hinges on 
humerus 


don't attach 


epicondyles 


the radius is wide 
at the wrist and 
the ulna is wide 
at the elbow 


imagine 


cylinder for the ulna as 
epicondyles a wrench! 
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moving the arm 


en adding the cylinder (for the 


hs tothe end of the humerus, 


condyles) 
A that it doesn't ottach right in 


hi middle of the block, but forward 
e 
wine center (A). Add two triangular 
ol 


pports on either side of the cylinder 

sul 

to strengthen it 

the back of the humerus to allow the 
renchlike shape to fully straighten (c). 

l i 

this notch, the arm wouldn't 


(B). Take a notch from 


Without 
beable to fully extend! 


When the hand is turned outward 
(polm up), it’s called “supination” (D) 
When tumed inward (palm down), it’s 
tion” (E). When pronated, the 


*pronal 
the ulna. The 


radius wraps up and over 
radius alwoys ends on the thumb side 


of the wrist, while the ulna always ends 


on the little finger side. 


<C 24 


am =5t 
2: 


| 


supination 
(twisting out) 


add two triangles 
for support 


forward 


Y 
epicondyles 
sit slightly 


P 


l 
® 


take a notch 
out to allow 
extension! 


pronation 
(twisting in) 


a turnaround of our 
basic arm so far 
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tion. One moves (6). The radius 
as the ulna. The ulna 
the end of the humerus, 
stops at the bony lump 
yle (H). 


When the radius wraps over the ulno, silhouette to adjust, as without u om org 
it pushes the muscles above it (the rise the forearm won't look convincing: 
When pronating, the ulna remains 
in the same position and the radius 
it. They dont switch 


continues past 


but the radius 
of the lateral (outer) epicond 


muscles visibly ©) 


push up 


extensors) upward. This causes a 
visible rise on the top of the forearm 
(F). This is an important part of the rotates oround 


pronation pushes up 
forearm muscles 


1= humerus 
2=radius 


3 = ulna O 


supination neutral 


radius 


radius rotates ulna 
around XxX Y 
ulna when 
pronating 
Ka ulna is longer 


than radius 
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Í 
i 
f 


— -- 


esigning the arm 


bosic forms to emulate the 
of f the bones and muscles, 
of 


o shorthand version of the 
se. This will improve your 
us 


creating 
to 


nding of the arm. Ask yourself 
sto A the parts need to 
functions 
The whole arm must be able 
perform 


Ö O elbow 
T isn't 
accurate 

the arm 
needs to 
twist and 

N bend 

© 


E <= 


to rotate within the shoulder socket, as 
well os bending at the elbow (A) 


B looks like a good potential design for 


the arm, but there's something wrong 


with it - it doesn’t reflect the arm 


movements we need, The tip of the 


elbow always 
aligns with 
humerus 


elbow (the olecranon process, which 
is the end of the ulna) doesn't rotate 
around a ball like this, 


© is a better design for the arm. The 
ulna fits into the notch we made at 
the back of the humerus. The elbow 


always faces in the same direction as 
the upper arm, so parts 1 and 2 must 
always be aligned (D). 
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The arms in E are relatively accurate, 
but they're difficult to rotote from 
imagination because of the lack of 
clear edges, planes, and corners, 


The design in F fails our function test 
because the epicondyles ore attached 
to the lower arm. The epicondyles are 
Part of the humerus, the upper arm, 
so they wouldn't rotate like this. What 
does work well about this design is 
that the wrist can rotate (G). This is a 
good addition to take forward. 


This leads us to the functional shape 
that I personally favor. To create this 
base for the whole upper arm, we 
elongate the flattened rectangle of the 
humerus (H), take a round notch out of 
the back, snip the corner off the front, 
and attach the epicondyles directly to 
it (1). The pieces we remove allow the 
ulna to attach and have a range of 
movement. 


©) take notches O 
out to allow 
movement 

| | 9 


widen the 
rectangle 


realistic arms are 
hard to rotate! & 


isn't true 


a 


WW E 
rotatable 
wrist is a good 
simplification 
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jour own forms for the process more than suggesting yoy YOu Use, the design should al 
¡gn you E > n should olw 
‚nderstanding comes use exactly these models! Experiment be informed by fi ous 
e "vestigation and with different simple forms: cylinders Y Function, Constantly 
you! gescribina the thought rectangles, 
ym de 


different angles. If your design is too 
complex, it defeots the purpose of 
making a box mannequin! 


Check th 
or triangles St Your parts can pronate, 


Supinate, and be drawn easily from 


these four arm desi 
Would all Function AT 
| for a box Mannequin! 
LF ) 
WD N 
NER 


explore different 
shapes that 

could fulfill the 

same functions 


Whatever 
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triceps 


There are two mojor muscle groups 
in the upper arm: the triceps that 
straighten the arm (extension) and 
the biceps and brachiolis that bend it 
(flexion). Let’s start with the triceps at 
the back of the upper arm. “Tri” means 


triceps 


attaches to 
end of ulna 


hil 


“three” and “ceps” means “head.” The 
“head” of a muscle is its origin point, 
where the muscle attaches to a fixed 
point, like an anchor. From this anchor, 
the muscle usually pulls ond moves 
another bone. So the triceps muscle 


the two 
visible triceps 
attachments 


has three heads: one attached to the 
bock of the humerus, one to the lateral 
(outer) edge of the scapula (A), and 
the third buried under the other two 
(8). The triceps attaches into the end 
of the ulna (the olecranon process) (C), 


third triceps 

attachment 

is hidden by 
the others 


©) > 


tendon of 


tendon is 
hidden 
as arm 
bends 


the triceps 


ig 


The flattened section at the back 

the triceps tendon (D). It's often dran z 
flat, but it bulges out because it lies fi 
top of the third head of the triceps n 
more we bend the arm, the less Se 
the triceps tendon will be (E), ° 


N 
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If you want to make three objects 
work together, you need something 
to connect them. For oxen, we would 
use a yoke to harness the animals into 
working together. The shoulder girdle 
or “yoke” area we learned about on 
page 135 serves this purpose with our 
arms (F). With the yoke providing an 
anchor for the arms to pull against, we 


con not only bend the arms (G), but 


shoulder raise them in different directions (H) 
girdle 

anchors The biceps and triceps both have one 

the arms 


direct connection to the yoke, enabling 
the biceps to bend and raise the arm 


forward and the triceps to do the same 
backward. When the arms are raised, 
you can clearly see thot they widen 
toward the back (I) 


© 


arms can 
raise in 
different 

directions 


/ 


43 

¿a 

fa 
y © 
| | arms can [oN 


bend and 
raise 


arms widen 
as they 
raise back 
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The arm is often represented as a 
chain, which is a good way to visualize 
the wedging of the forms (J). The side 
of the rib Cage isn’t flat, but tapers 
backward and is rounded, This has an 
effect on the forms of the arm, making 
them wider at the back and curved on 
the inner edge (K), 


The upper arm is rounded at the rear 
and increases in width as we move 


triceps’ interior 
head wedges 
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higher and approach the connection 
to the scapula and chest. The interior 
head of the triceps wedges into the 
scapula and chest (L). It doesn’t just 
extend your arm, but also assists in 
pulling the whole arm back toward the 
scapula. Note the three planes on the 
bock of the triceps (M). We can lay this 
angular shape over our basic design to 
form quite a convincing model of the 
upper arm (N). 


chainlike 
structure 


upper arm 
Widens gt 
the back 


{ 
Wy// 
O 


Alf 
upper arm 
curves around 


side of body 


three planes 
on triceps 


H simplified 
r triceps 


biceps & brachialis 


When stretched, the biceps ("bi" onthe scapula and the other wraps up beneathitandattachestothe ulna.So All these muscles may seem complex 


meaning “two”) becomes thinner, and over the top of the humerus (B) we have two large upper-arm muscles in form, but I prefer to simply think of 
os with all muscles. It has the same that each pulls on one of the two lower the upper arm as having an octogonal 
volume, but stretched over a larger The biceps inserts into the radius, arm bones (C). gem shape (D) 


area, so it appears smaller (A). One not the ulno. The brachialis muscle 
heod attaches to the coracoid process (meaning “relating to the arm”) sits 


| 

A 

¿NU 
= Sa 
; ff twohead >: 


biceps 07) attachments 
stretches ¿e 


out 


picture the 
upper arm as an 
octagonal gem! 


biceps and brachialis pull 
the forearm bones 
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the elbow 


three major Oi 
the olecranon process oft 
the two epicondyles to ei 
it. Always think of this tri 
e elbow. Some! 


As we associate the elbow with the 
‘end of the ulna, we tend to exaggerate 
its point Sometimes the elbow does 
appear like A, but often the olecranon 
process will be hidden within 
silhouette of the arm, more like B. The 
elbow is formed of a triangle of the 


the drawing th 
see all three points; som 


ne as the others are buried. 


just see o! 


elbow is often 
hidden within 
the form 
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ttachment points (c): 
he ulno and 


ither side of 
jangle when 
times you'll 
times you'll 


elbow so 
meti 
appears pointes 


olecranon process 
and epicondyles 
form a triangle 


no suggestion 
of elbow form 


visualize elbow 
landmarks a 
to su gestion of the elbow’s a duren 

pidet pwesee no hint at all and 
ae vette struggles to convey the 
mes m. In Ewe see a slight mark, 
C jae to help the viewer. 
a a library is vast, so We need 
Es par ptlest of hints to recognize 
ny tructures. Recall and 


tion are very different skills, 
ni 

gespite not being oble to “recall” 
offi 

structure of the arm, most people 


a m east it instantly without any 
wil 


ining at all 


y con be helpful to drow out the 
bow landmarks as a 3D 
to check the relative 
of those three 


ti ¡ongulor ell 
pod shop®, 
ight and positions 
ment points (F). However, 


mojor 0! attach 
« mentioned, remember that we 
i on < see all three points of the Pi 
tolwoys Se! points may be 
Learn their form, but have the Al A 
partially hidden 


nfidence to deliberately leave one 


¿the pose or angle calls for it (G). 


arms & hands 189 


tip: arm muscles 


& forms 


Muscles don't begin and end at joints. 
That's a common misunderstanding, 
Muscles wouldn't serve their function 
if they ended exactly at a joint (A)! 
Instead, they overlap and wrap around 
the joints more than you'd expect 
If you're not sure where O muscle 
attaches, ask yourself, “Where would it 
best attach to fulfill its purpose?” 


¿US 


opposing 
curves create 
natural flow! 
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concave curve ON one side, 


If we see a 
g curve On 


e'll often see the opposin 


e form (B). This 


the other side of th 
o useful trick if you 


interlocking 15 
o clue 


need to draw a figure but have n 


about the anatomy! Take © guess at 


the opposing curve and youre likely to 


be correct (C) 


muscle 

doesn't 

end at v 
joint! 


O 


ee study tip. Breaking down 
Hete® js a fontostic method to 
your knowledge. The best 
nce to use is yourself, as you 
control the angle and pose 
actly! Drow the silhouette out, then 
allenge yourself to two methods: 
draw the muscles on or draw the 
contours. 


adding cross 
contours 


there any gops in the silhouette 

you're unsure what muscle is 
in thot space? See if you can “fij” 
whole silhouette with muscles, 
you've filled the whole silhouette, 
it up and draw just the silhouette 
in. This time, try to draw the cross 

rs without drawing the muscles 
a Ifyou get stuck, you can refer to the 


adding 
muscles 


practice filling a 
whole outline to test 
your knowledge 
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The arm has a hollow interior shape, 
as we saw on page 186, so you can 
frequently see the triceps when viewing 
the arm from the front. It’s visible from 
most angles (D). The triceps wedges 
in beneath the deltoids and narrows 
to a point between them, with the 
latissimus dorsi and scapular muscles 
below it (E). 


The orm basically hos three layers: 
flexing muscles at the front (1), deep 
muscle in the middle (2), ond extending 
muscles at the rear (3). They form a 
wedge and widen toward the back. 


triceps is 
visible from 
most angles 


triceps wedges 
between and 
under deltoids 


upper arm 
has three 
layers 
that widen 
backward 


triceps is 
visible from 
here! 
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ES: justaddafew the arm, we want to be 
al 


nat 
er the arm will have form! sure which parts are the ext we Bes 
] m y J sähe mis Supinatı t 
a pks that aren't correct will triceps, andthe flexors (G), Th oe =e en 
sind atts e). When we draw the marks and indents These quide Scopular mu, noah (H). The hang vertical a? 
: : SR, luscles and latissim des 
ws dorsi 


Push th 
€ arm’s whole angle outword 


subtle, 
believable 
landmarks 


extensors 


shoulder muscles 
and lats push the 
arms out slightly 
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flexors & extensors 


ich attaches to the 


extensors originate fro, 
s the 


¡e extens e hioradialis, Whi 
igi ot the bock brachioradialis, e 
he extensors originati e i 


of the lateral (outer) epicondyle (A), end of the humerus ond E RS 
Their role is to pull on the back ofthe — lowerarm (©). It’s not technic 0 i Kr 
hand to raise it, and to generate the extensor, butit's easierto group 

pull to open the fingers (B). Alongside them (0)! 

the extensors lies another muscle, the 


extensors 

raise and 

open the 
hand 


attaches to end 
of humerus 


brachioradialis 
and extensors 
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the difference IN height between 
H ‚nsor and flexor groups (E). The 
2. connect the outside of the 

he back-of-the-hand side) to 
Ci teral epicondyle and the bottom 
E aa of the humerus, They start 


= higher up th 


the extensors attach to the 


e arm. 


st of 
j epicondyle (F), but the largest 


nsor attaches directly to the upper 
instead. The brachioradialis is the 
R y £ muscle in this area, but as 
__ pigges ned already, it flexes the arm 
we Ben raising the hand. When we 
= arms, the extensors bury the 


Bau 
_ jotero! epicondyle (6). 


faces us, the extensors 


4 the arm 
Be t bulge on top (H) 


m a prominen! 


- most extensors 
attach to lateral 
epicondyle 


lateral 
epicondyle 
is buried as 
arm bends 


extensors start higher up 
the arm than flexors 


extensors 

form a bulge 
from some 

angles 
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tip: stack your 
knowledge 


Sometimes anatomy requires a bit of 
reverse engineering. If you start with 
a basic drawing of an arm and aren't 
sure where the muscles are located, 
you can look for marks that indicate 
the bone positions (A). Then you con 
draw out the bones to give you the 
anchor points. Now you know the 
attachment points to build the arm! 


For maximum efficiency, “stack” your 
knowledge. For example, memorizing 
the brachioradialis is eosy when we 
know the locations of the biceps and 
triceps. It just sits between them (8). If 


brachioradialis 
sits between 
biceps and 
triceps 


you only have half on hour, learn one 
muscle really well, rather than five that 
you'll soon forget. That one muscle 
then provides context for the rest (C)! 


Constantly ask, “What muscles are on 
either side of this muscle?” Once you've 
identified the muscle locations, you 
can remove details until you find the 


minimum amount of marks needed 


to suggest accurate anatomy (D), For 
example, the deltoid always faces 
the lateral epicondyle. If you have an 
indent for the epicondule, you have the 
direction for the deltoid, too! 
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key 
attachment 
points 


than outlining 
them all! 


pronation & supination 


Silhouette is everything when drawing 
i 


the oms. They ore the anatomical 
region we see most after the head, 
so we tend to pick up on mistokes 
when pronating the forearm (rotating 
ie inward), there's a limited range of 


supination 
causes 
bulge on 
back of 
forearm 


ps 


motion. Past a certain point, we must 
rotate our upper arm too, in order to 
achieve the twist (A). 


In supination 
(twisting outward), we see a bulge on 


the bock of the forearm caused by the 
extensor muscles lying flat against the 


don't overdo the 
interior lines! 


bones (B). In pronation, we see a bulge 
below as the flexors hang down - | 
always think of this as being shaped 
like a rhino's stomach (1)! Above it 
we can see two steps up as the lower 
extensors meet the upper ones (2, 3) 


ta 


Where we draw overlaps, remember 
to keep them subtle. The arms have 
many subtle bumps but, overall, are 
bosically tubes. If we draw too many 
interior lines, the arms will begin to look 
mechanical (C). 


to pronate further, 
we must move 
the upper arm 
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— 


© 
I 


noticeable 


a lump 


epicondyle 
sticks out, 
forming 


triceps 
wedges into 
the ulna 


What's this lump here (D)? Tt 
frequently left out of figure sket 
Remember that the triceps we 
into the ulna and leaves the n 
(inner) epicondule exposed (E) 
the arm is raised, this epicondyle 
out in a visible bump, ond the t 
wedges in behind it (F). 
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a 


[t's a common mistake, when the arms 
e bent, to draw an equal fold crossing 
ye bent, 
A m (6). When supinated, the arm \ 


the for 
is actually higher on the outside. When S | 
we pronate, this is exaggeroted further . 
(H). Keep this angle in mind when 
drawing the arm even slightly bent. \ 
a 
a 
A 
4 
y 
Is | 


crease is 
higher on 
the outside 


crease should 7 
be angled! 


crease is 
too flat 


angle is more 
obvious when 
pronating 


angle is less 
obvious when 
supinating 
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What are these smoll marks (|)? They're 
‘an indication that the biceps isn't flat 
ot the bottom, but instead angles 
inward because the brachiorodialis 
ond extensors push it over toward the 
medial (inner) side of the arm (J). 


When the arms are supinated in 
muscular individuals, we see some of 
the extensors fold over themselves, 
creating this line (K). 


biceps not 
flat at the 
bottom 


biceps angles in 
at the bottom 


extensors can 
sometimes 
bulge over 
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Even for people with extremely large 
biceps, when the arm is bent, the 
biceps almost never touches the 
muscle ofthe lower arm (L), The biceps 
Contracts and shortens in length os it 
flexes the lower arm. As the arm raises, 
so does the biceps (M). 


even large biceps 
rarely touch the 
lower arms 


the biceps 
contracts as 
the arm flexes 
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carpals 


The bones of the hand con be 
intimidating, os they look complex, 
but let's break them down as simply 
Os possible. Attached to the end of the 
lower arm bones (the radius and ulno), 
we have the carpals (A), You don't 
need to memorize each carpol bone 
~ Instead, we can imagine them as a 
Small ball that gives us flexibility (B), 
Supporting hand movement (C). The 
Otherhandboneswillbe attachedtothis 
ball-shaped moss (D) 


carpals 


carpals 
support 
hand 
movement 


carpals 
attach to 
lower arm 
bones 


Pr 


o 


imagine the carpals 
as a squashed ball! 


other hand 

and finger 
bones attach 
to the carpals 
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fingers 


The fingers themselves aren't parallel 
i expand outward from the carpals 
(a) We cn form the palm of the hand 
by curving a block, and then chopping 


comers off, because the fingers 


the 


wrap and don't begin ina straight line 
(B). The same IS true of the knuckles? 
Position on the back of the hand, The 
metacarpals (meta Means “after” so 
literally “after the corpals 


”) form the 


fingers fan 
out slightly 


Use a curved 
block to form 
the palm 


curved fan 
shape 


Moss of the hand itself, ond attach 
directly to the fingers (C). The finger 
has three Segments called phalanges, 
while the thumb only has two (D) 
The first Phalange of the finger is 


N 


the same length as the second ond 
third together, Not only do the fingers 
radiate outward, they also form a 
Scoop shape and rarely lie flat unless 
held in a tense pose (E). 


finger bones 
(phalanges) 


iN 


Fingers are not 
naturally flat 
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The metacorpals aren't just tubes - 
they're each shaped like a rectangle 
with a bulbous end. Those ends are 
rounded and covered in cartilage so 
the phalanges can bend around them, 
allowing our fingers to curl in. 


To draw a metacarpal, take a 
rectangular block and add a ball on 
the end (F). Take two slices out of the 
block’s sides, so that the form tapers 
in the middle like on hourglass. This 
allows space for the muscle ond 
connective tissue to attach in between 
and hold the fingers together (G). 


O 


carve out GG 
the sides 


Finally, remove a slice from the bottom 
of the block, so the metacarpal forms a 
sort of arch (H). The phalonges mirror 
this shape exactly, except for the final 
phalange (the fingertip), which has 
o pointed end. The three completed 
pholange shapes form the fingers, and 
each finger has a tendon along the top 


to help move it (1) 


The fingernails themselves have to 
look like they're wedging into the 
fingers, not just sitting on top 0) 


each finger has 
three phalanges 


remove a slice 
from underneath 


block and ball for 
metacarpal base 


wedge the 
fingernails into 
the fingers 


NN 


tendon runs 
down phalanges 
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the radius and the ulna, 
petwee” connective that 
s yA bones to prevent them 
qobilizes rating ond also provides 
pom Sepo ent point for some of 
on attache of the forearm. The 
¿ muscles a mass of connective 


tissue 


the 
pond is really 


ond tendons, with a few small 

tissue between. Most of the power 
S 

muscle: 


generated for Opening and Closing the 
fingers comes from the | 
really the hand is Just bo 
connections 
and fat. 


lower arm, so 
nes and their 


Coveted with some skin 


We have “capsules” 


actual joints of the fi 
above those are the 


thot cover the 
Ingers (K), and 
tendons of the 


simplify 

protective 
tissues into 
a tube 


extensors, particularly the extensor 
digitorum (literally 
(L) Above the tend 
protes 


“finger extender”) 
lons are all sorts of 
live and strengthening tissues, 
with names like “extensor hood” but 


we can simplify them into o rubbery 
tube that sits above (M). 


Capsules of X 
tissue Protect 
each finger joint 


Finally, we hove the extensor 


retinaculum, which is just above 
the hand, wrapping around like a 
sweatband. It gives support to all the 
tendons that run around the wrist and 


gathers them together (N) 


extensor tendons 
run down fingers 


extensor 
retinaculum 
wraps around 
wrist 
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designing the hand 
¡E wee 


So let's begin designing our simpliñied 
mannequin hand, starting with some 
Basic observations. Don't worry about 


getting oil the best anatomy resources hand has limited 

~ e mirror and some focused attention upward motion 

will give you the real secrets! Sceapared with 
downward 


First, we con see that the hand's range 
oF motion is limited when raising it up 
(extension). The extensor muscles con 
only reise your hands 35-40 degrees. 
in contrast, our flexors can flex the 
hond almost 90 degrees voluntarily, 
ond even further with some edded 


pressure (A). The hand itself has a 5 ee >> 

delicate curve that matches the top of 35-40° 
(8) / > 
the forearm (BL. / extension 


Note that when we bend our hand 


t usually angles outword 


hand has a 
curve that \ 
follows the 


ay age E 


hand angles 

out slightly 
when bending 

downward 


208 the body 


jsntthe anatomy, 
E 


lex, w 
oP, 2 oll KAY | states! 
ell 5 emotion? 
ou! 
von 


its 

6 Pr with two join! 
e fing nd our fingers and 

el 
urve 
ee, so gently © 

troig"? ow the extensor 
ons in (G). 


b 
vor te the tend 


cut the corners off 


a curved block and 
E) add a wedge 


add a basic 
thumb with 
two segments 


curve the 


fingers! extensor 
s! 


retinaculum covers 
the wrist tendons 
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the thumb 


Visualize the bose of the thumb as 
a triangle that can swing outward 
and inward. It has a great range of 
inward motion for grasping things, 
but is limited in outward motion (less Al 
than 20 degrees) (A). The muscles on 
the interior of the palm are actually 
quite small, but are cushioned by thick 
connective tissue and fat. The general 
shape of the muscles is shown here (B). 


When the thumb is bent inward, don't 

just bend it over the inner volume of 

muscle - actually embed it into the 

mass. It needs to really sink into the 

form to be believoble (C)! Practice 

drawing the palm of the hand with just de 
o thumb and little finger. Move them the thumb has limited 
around like joysticks and practice outward motion 
overlapping the forms of the hand. 


tissue and fat give 
the palm most 
of its padding 


yu 
MÁX: 


Dy Or 
don't just bend the 
ya \ thumb in - really 


squash it in! 
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details, you can Simply draw the finger Less fat and flesh will make a hand 
as a tube with a bulge in the middleto look older and give it character. To draw 
represent the main joint. Making this 9 really creepy hand, just emphasize 
basic tube more organic helps add the bones even more (C)! 

reolism (B), 


When the hands are extended, don't 
make the mistake of drawing the 
forms parallel ond flat, Instead, give 
them a gentle ‘angle inward (D). 


diamonds 
to indicate 
knuckles 


S simple tube make them 
N 


fingers More organic! 


O emphasize bones to 


add age or character 


always curve the 
hand slightly inward 
M 


Y, 
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On leaner people, you'll often see the 
tendons of the flexors (which close 
the hand) in more active poses. Don't 
overdo this, though - just adding one 
or two can add power to your pose (E). 


When drawing folds in the skin, 
remember that they don’t originate 
from a central point like a starfish 


© 


add 
tendons, 
but don’t 
overdo 
them! 


a clenched 
fist rarely 
has 
parallel 
fingers 


Instead, have them clearly overlap 
each other and choose which line is in 
front of the other (F). 

It’s natural to want to draw the loose 
skin on the knuckles on the top of the 
hand. Before you do, ask yourself, 
«Is this appropriate for the pose 
and model?” Frequently, the skin 


> O 
ae) © 


on top has no clear folds, just some 


suggested lines Drawing more folds 
usually suggests older hands. 

When we make a fist, our fingers are 
almost never parallel (G). You can 
make a fist with your fingers porallel, 
but it will look unnotural! The index 


finger, closest to the thumb, is usually 


O 


skin folds 
should 
overlap, 
not look 
flat! 


include this 
pinched skin 
for realism 


raised higher thon the othe, 
room for the thumb, Sto ma, 
In all these examples, we coy 
a É Ns 
thing that's worth noting: yy, 0M 
fist is clenched, o small by When the 
mp 


Penns 


at the side, where the skin 
This adds realism ang teng 

HON, y, 

o 


always worth including 0 ig 


bulges i, 


clenching the fist 
causes a bit of 
skin to bulge out 
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extend our fingers in a 
mä d , they form an arc Hain 
straight line across ( un 
an a hten them with effort, bu 
- ze metacarpals are curved, 
use 


xtended 
ur fingers when e 
are ol 
so 


O 


SY 


don't complete 
every shape 
- keep them 


'ngernail sits 
on top of this small, flatteneg form 


Fingers extend 
in an arc 


subtle! 


L). Fingernails ore surprisingly hard 


to drow, becouse they curve ang 
Wrap over but are also rounded Qt the 
ends. When drawing the knuckl 
fingernails, remember 
Shapes (Kj) 


les and 
Don't complete 
This is 9 golden rule for 


suggest 
subtle forms 
and skin folds 
between the 
four finger 
forms 


drawing Onything. Just Suggesting 
© shape gives so Much more realism 
thon completely Outlining 


it, such 
05 the webbing between the Fingers 
Whisper the form to the viewer 
shout it (| 


- don't 


Fingernail sits on top 
of distal Phalange 


x 
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believable hands 


When we draw the skin connectingthe too many creoses (A)! The fingers To practice adding the skin between 
thumb to the fingers, consider how it themselves have webbing between the fingers, toke the box shape of the 
will stretch and fold. The form should them, but it attaches near the inside of hand ond slice off the top section, so 
wrap over itself and have enough the hand, never near the top side or the the whole hand is scoop-shaped (C), 
excess skin to form creases, but not middle of the fingers (B). 


thumbskin | 5 
mustbeable // / E 
to stretch 
and fold 


form the 
hand from 
a curved 
block 


add 
= fingers 
and skin 
next 
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index fin 

e 
and chun 
are flatter 


thers (E). When 


¿on the © 


antee that your 
believable and 
se the variety in 
fingernails differently, 
the fingers ore angled 
and try te avoid parallel 
flatten the 


ely U0" 


mber to 
ed them firmly in 


tendons 
don’t run 
Parallel 


ke them 
atural! 


embed the 
fingernails 
properly! 
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Even though tubes are a quick, easy ones (I). Tubes are difficult to rotate rushed and suggest different rotations 
shorthand for a simple, relaxed finger, accurately! The marks thot suggest foreach finger (J). Variety is important, 
¡ES helpful to visualize the fingers the fingers’ folds can often ruin awell- but a few carelessly placed lines con 
95 cuboid forms rather than tubular drawn silhouette because they look couse a finger to look warped (K)! 


the fingers are 
more cuboid 
than tubular 


don't rush 
the finger 
creases! 


make sure the 
finger folds have 
a consistent 
direction 
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y= extensor 
pollicis longus 


2=extensor 

ollicis brevis 
and abductor 
pollicis brevis 


On the back of the wrist, two large 
tendon groups are often visible. The 
first is the extensor pollicis longus (or 
“EPL’) (1). Extensor means “extend,” 
Pollicis means “of the thumb,” and 


longus meons “long” The second 
group is the extensor pollicis brevis and 
abductor pollicis brevis (2), but all you 
really need to know is that they move 


the thumb around (L). 


the extensor 
and abductor 
pollicis brevis 
help move 
the thumb 
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arm summary 


We've completed our journey down We started with flattened cylinders, to Next we added the deltoids above the upper arm into an octagonal shape 
the arm to the hand, so let's have a which we added epicondyles to form ball of the shoulder joint and showed (C) and ensured it wos narrower at the 
run through how we've developed our the hinge of the arm (A), with rounded how they attach into the outer (lateral) front than the back to show the width 
mannequin arm's level of detail notches to allow movement. side of the arm (B). We developed the of the triceps (D). 


blocked out arm 


cylinders with hinge O 


deltoids and 
shoulder joint 
developing 
the octagonal 
i upper arm 
adding © 
thickness to the narrowing 
flat octagon octagon 
© to indicate 
triceps 
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the upper arm 
and deltoid 
connected 


refining the 
upper arms 


from tubular 
to octagonal 


adding and 


honing the 
deltoid shapes 
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The lower arm is trickier because it 
changes shape with supination ond 
pronation, We created two options 
for it. In option 1, we drew o tapering 
cylinder with a block for the wrist = 0 
fast option that's still believable if the 
proportions are correct (E) 


In option 2, we drew the bones, then 
added the three main muscle groups 
‘on top: the upper extensors, lower 
extensors, and flexors. This option IS 
more involved but gives more insight 
into the arm's workings (F) Either 
version works well for a mannequin, 
depending on your preferences (G)! 


with main 
muscles 
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b 


option 1: cylinder 
forearm with 
block wrist 


either option 
is a valid 

approach for 

the arm 


the 


ore 


The core is a large and vital part ofthe body that's 
often poorly understood. So much of the body's 
strength and mobility comes from this flexible 
area, as we'll discover in this section, 


what is the core? 


the proportions are what give your When drawing the core you'll usually 


wings form, so focus on those first, not need to add mony interior Ines 
es and Most people have few or no obvio, 
us 


Now let’: ng 
= let’s examine the “core” - the knowledge because it hos fewer 
wei 
5 EEE of the torso, roughly obvious external landmarks. Without 
Om 

prising the abdomen and mid a strong understanding of the pelvis, 


dra 
ond the accuracy of the bon 


muscles after (A). The ratio of hips to core muscles, and look more like g 


to lower back. It’s usually the least it's virtually impossible to draw. 
studied port of any student's anotomy Before we cover the bone, remember: core to rib coge is powerful. than. 
proportions 
are essential 
to success 


the core has 
landmarks, 
making it a 
challenge! 
/ 
Pi 
N x 


the core is 
= = the lower 
torso area 
~~ 
ZF 
few obvious 
al 


less visible 
core 
muscle 


more 

visible 
core 

muscle 
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the pelvis 


se visualize the pelvis as a block. range of motion and be able to swing the 
Lets. sole does the pelvis need to in multiple directions without being pelvis is 
nr informs the end of our digestive impeded. If we attach two tube forms zZ basically a 
pos? we need a continuous to the bottom of o cuboid, it doesn't block with 
E o it, with a hole at the allow for much movement because a hole in it! 
ge for excretion (A). It also needs the edges of the forms would prevent E 
Se o stable base for the torso it (B). Solution: round off those edges 

a = oull on. The legs and torso. (C}! This allows the legs a wider range 

u alowed their maximum of lateral (sideways) movement (0) j O 

mu 


Y 
© trim bottom 
corners off 
the block 


y cuboid pelvis 
i > prevents lateral 


leg movement 


new shape 
allows lateral 
leg movement 
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Ba we need to swing ow lecs in 
mapie Grecions, not just letemiky 
They must be able to bend forward 
and Soceward (2) ond even coss over 
each other (F) 


So how con we refine this shape so 
thet it fulfills these needs? We con 
round it off ot the edges, so its a 
rounded octogonal shape rather than 
four-sided (GL In profile view we see 
that the bottom section wraps below: 
like underwear, so there are angled 
sections on the front and back and one 
totally fiot section beneath (H). 


turn the cube 
into an octagon 


Ya ANS 


/ underwear shape 
is a better base! 
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the femurs 


Next we! need to insert two spheres into 
the pelvis, representing the ball-and- 
socket joints of the femurs (A). The 
femuristhe bone of the upper leg, and 
the largest bone in the body. Just like 
orm, the leg has one bone for the 


as wo for the bottom. 


upper part (8) and t 


Here's an easy way to add these joints 
(C): Draw the underpants shape in the 
same orientation as the box (1) and 
give it some thickness to improve it (2) 
Add two spheres that hang lower than 
the bottom of the underpants shape. 
This allows extra mobility (3). 


There is normally an overlap where 
the front leg covers the rear (from the 
camera's POV) (D). Occasionally this 
gap will allow you to see all the way 
through to the glutes at the back, but 
that’s rare (E). 


S) © 


the femur 
is the upper 
we need to leg bone 


add femur 


constructing 
the pelvis 
and joints 


sometimes 
the thighs sometimes 
overlap they don't! 
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N 


change the 


O 


| 


| | femurs 


a core with 


a wide 
pelvis is 


still narrow 


from some 
angles 


the groin 
area curves 
inward and 

isn't flat 


Now replace the sphere with a smaller 
sphere that attaches to the end of the 
femur (F). This is a simple change but 
one that's more true to life, 


Observe the inward slope of the 
groin region. It isn’t flot at the front, 
but curves inward on both men 
and women. This is reflected in the 
underpants shape (G). 


Most of what creates proportions is the 
bone anatomy, not the surface forms. 
The relationship between the width of 
the pelvis and the width of the femurs 
at point H has o big impact. Wider 
femurs doesn't necessarily make your 
pelvis any deeper from front to back - 
the core will still be narrow from certain 
angles (I). 
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vertical in 
profile 


E 


the top of the femur 
is a single bone, not 
a hinged shape 


Now we have a basic pelvis model, 
let's examine the pelvis and spine 
more closely. Viewed in profile, the 
front ofthe pelvis is almost completely 
Vertical when untilted (J). If we ignore 


the femur, we can see that the pelvis 
is wider at the top and tapers toward 
the bottom, like the underpants form 
we blocked out earlier (K). 


1= greater trochanter 
2 = lesser trochanter 


The femur is a single bone. Section L is 
not a joint, but an attachment point 

it is immobile. The hinge motion of the 
leg moves from the ball-and-socket of 
the pelvis. This mass is known as the 


N 


2 


“greater trochanter” (1). There's also a 
“lesser trochanter” below it and inside 
(2). Atrochanteris a bony protuberance 
where muscles attach, 
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detailing the pelvis 


Here, we see the “wings” of the pelvis 
clearly. These are part of one large 
bone called the ilium, which is the 
largest bone in the pelvis, Instead of 
asking, “What does this bone look like?” 
try asking, “Whot is its role?” There 
ore three answers to this question: 
It provides an attachment point for 
the muscles on the sides of the torso, 
it acts as a bowl to hold the intemal 
organs, and it acts as a container to 
protect our lower digestive system. 


We can simplify it to something like 
this (A). There’s an opening at the 
back where the two wings of the ilium 
meet the “sacrum” (B). The sacrum is 
the triangular piece wedged between 
them, acting as the connection 
between the spine and the ilium, and 
holding the pelvis together. It curves 
back ond down, like a shrimp's tail (C). 


Z A 


we can imagine 
the pelvis as a 
protective bowl 


sacrum | 
is a large 
triangular 
bone 

the sacrum 

is a bit like i 

a shrimp's / 

tail! 
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jse can we observe? What are 
D o forward-facing sections (D)? 
= the pubis (the straight bone) 
se ischium (the loop-shaped 
= hat we'll cover later). The main 
a 2 of the pubis is to protect the 
ae intestines, and sex organs, 
nist bones of the pubis provide an 
aah ottachment point for the 
e esoftne leg (E). They are pointed 


foward, not flattened (F). 


The front of the ilium angles backward 

nd the pubis angles forward (G). The 
et of this depends on the tilt of 
the pelvis, but this "V” shape is what 
we should generally look for. When 
viewed from behind, we frequently 
won't see the pubis (H). 


K Ì the pubis 
| Ø) should be 
angled, 


not flat 


X 


pubis and h N A 
© ischium j \\ 
ON; 
leg muscles \ 
attach to \ 


the pubis 


OS 
A 


ilium angles 
back, pubis 


angles G 
forward 


O 
K 


“y" Shape l 
visible from O) 
the front 


N 
N 


pubis is rarely 
visible from 
the back 
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socket angles 
slightly forward 


The femur itself points almost exactly 
straight out to the side, but the socket 
the ball sits in, the acetabulum, is 
ongled slightly forward (I). This is 
because we require a greater range 
of motion moving our legs forward, 
Think how high you con roise your leg 
forward compared to behind you (J). 
Flexing your legs behind you requires 


femur 
the pelvis to tilt. angles 
directly 
Think of our locomotion - to walk and sideways 


craw! requires flexibility to varying 
degrees (K). 


You should also be able to see more 
of the acetabulum from the front than 
from the rear (L). 


human locomotion 
requires leg Flexibility 


acetabulum 
from the front 


you can lift your leg 
forward more than 
you can bend it back 


acetabulum 
From the back 
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pelow we see a lot of the boll- 
le ket joints, far more than from 
3 behind. From angle M we see 
ae ly angled forward this socket 

Fe end we see very little of the 
peg ofthe femur N). 


The femurs aren't angled 90 degrees. 
stead, draw the angle around 45 


degrees (0). The head of the femur is 


coveredin cortiloge 


Note the outward flaring of the ilium 
lo 

(he wings), which is particularly 
noticeable from behi ind (Q). 


sockets angle 
forward 


femur's head and 
socket are less 
visible from here 


l | cartilage 
onthe 


femur head 


femur angle 
is around 45 
degrees 


ilium flares 
outward 
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the ischium 


The acetabulum (the “socket” of the 
ball-and-socket joint) is connected to 
a sort of “loop” hanging off the bottom 
of the pelvis (A). This is the ischium, 
mentioned on page 231. To understand 
what this is, let's consider the role of 
the pelvis again. The pelvis needs 


to provide anchor points for the leg 
muscles to pull on, in order to move the 
legs forward ond back. This is exactly 
what the two ischia provide (B). 


The two ischia are sometimes colled 
the "sit bones” because we can feel 


muscles connecting 


ischia to greater 
trochanters 


them contacting the chair when we 
sit. Some of the attaching muscles 
connect these loops to the greater 
trochanter (C). Now we're starting to 
tand what these weird bumps 
for! Without 


unders' 
at the top of the femur are fi 


ur being wider than the pelvis, 


O . 


the fem 


wide femurs 
allow the leg to 
pull up sideways 


we'd have nothing to pull on if we 
wanted to move the legs out laterally 
(D). Nothing in evolution is there for no 
reason - Understand the role and your 
subject becomes easier to memorize. 


the ischia anchor 
the leg muscles 
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are some useful things to know 
wing the pubis and the ischia 


do 
pubis is relatively flot 


ongle ofthe 
red to the more acute angles of 


pia. In E we con see this from 


p isc 
Br n F from above. 


pelow, and 
< bottom region of the spine is 
umbar region (G). It's flexible 
ut can only bend 


the | 
‚word ond back, bi 
nd 20 degrees to the side (H). 
ourself! Try to bend to the side 


ity! 
tl] (as twisting increoses 


twisting 


the lumbar region 
is the bottom 
of the spine 


«o 


O 


ischia 


the spine's 
lateral range is 
quite limited 


are more 
steeply 
angled 
than pubis 


pubis and ischia 


Let's use these observations to 
improve our pelvis shape further. We 
left off on page 228 with an underweor 
shape, with either a ball or more 
advanced femur shape (I). Starting 
with our octagonal shape, let's slice 
off the front section to represent the 


space above the pubis, leaving a small 


section at the bottom to represent the 
pubis (J). We know that the pelvis isn't 
just an oval or octagon, but flares from 
back to front, so let's incorporate that 
flare using three clear angles (K, 1-3). 


Add in o space where the sacrum sits, 
‘and wedge it in (L). This area isn’t just 


o cutout hole in the wall of the pelvis, 
but a whole piece with its own depth 
(M). Keep in mind that we're working 
toward a final design more like N, 
which is a simplified pelvis with the 
spine and femurs inserted, with clear 
angles to the flared shape. 


introduce 
Q) angles for 

a flared 

shape 

L 
a slice out a space 
EV Sur basie for the pubis 2 1 
pelvis so far 


© 


insert the 


sacrum at 
the back 
: © 
x : | ) Y 2 
NE mS / our pelvis will 
x 


eventually look 
more like this 


don't just 
make a hole! 
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ning the ilium 


s no one Now let's angle section 1 downward 


attach below, with the 

i d ie acetabulum 

jse what is most and lower section 3 on either side of (the socket) attaching to the sides of 
o the sides o 

the loops (C), The ischia are larger at 


the back than at the front. In D you con 


jour current the sacrum. This gives the ilium more 


self by rotating of the winglike shape of a real pelvis 


multiple angles. If (A). Slope the walls inward to give see how far the shape hos 
S E e has come from 


iy, you're readyto the pelvis more of a bowl. shaped the octagon that we bege tht 
q e begon wil 


1 structure (B). The two ischium loops 


Di 


lower 1 and E 
3 to create 
a winglike 

shape 


i 
‘slope the sides 
Y Y to make a bowl 


© = 
antenne [| SF SD 


and sockets 


to the ischia 
/ © 
; A 


1 
h 
X Q 


our developing 
pelvis with a wing- 
shaped ilium 
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Don't stress about getting the form 
absolutely perfect, You just needitto be 
correct enough that the muscles aren't 
deformed when you draw them on top. 
Understanding the function behind the 
design is the most important part! 


O 


x 


ilium isn’t 
splayed 
enough 


ischia 
are too 
wide 


Some common mistakes include not 
splaying the ilium enough (E), giving 


the ilium o C shape rather than an S 
shape (F), and making the ischia too 
wide (G) 


we can learn 


workable, but 


As with every stage of this book, 
constantly test yourself. You won't 
memorize this informotion by just 
looking at these drawings. Find photos 
or go life drawing, and draw the forms 
beneoth, Drawing the silhouette and 


this pelvis is 


there’s more 


then "building out” from the Skeleton is 
always a great test of your knowledge 
(H). The current state of Our pelvis 
should look something like |, but we 
con streamline this design further. 


try drawing a 
silhouette and 
working out 
the skeleton to 
test yourself! 
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streamlining a 
pelvis design 


a slightly simplified model 
+ 


We want o shorthand for 


ñol IN. 
a Using a detailed drawing is 
each form. 


better than using a simple one with 
A same proportions = the silhouette 
the 


landmarks and use a shorthand 
design that shows those, Any level 
of detail is fine. First, let's review the 
landmarks. The tips of the iliac crest 
are called the ASIS, short for “anterior 


include the ASIS prominently, as well 
Os the sacrum shape at the rear of the 
Pelvis (B). The ASIS is visible on most 
People (C), particularly when the arms 
are raised, which lifts the obliques (D), 


a 


superior iliac spine” (A). Our design will 


Ey 
TH 


what's important! Identify the major 
is 


the ASIS (anterior 
superior iliac spine) 


these simple pelvises 
clearly show the ASIS \ 


© 


the ASIS is visible 
on most people 


raising the arm 
shows the ASIS 
even further 
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This simplified pelvis is very effective 
as a base for adding muscles because 
it incorporates the basic landmarks 
without adding too much detail. 


wings 

flare 
up and 
forward 


simple 


ro pelvis base 


The important thing to note here is the 
angle. Notice how the “wings,” which 
represent the ilium, flore both upward 
and forward (E). This will be important 


later, when we add the muscles. To 
this form, we con add the loops of the 
ischia to create a very practical pelvis 
shope (F). 


( 
building 
the figure rane 
on top 


Figure H was drawn over the top of G, 
and it's nicely believable, which is the 
best test! 


adding 
the 
ischia 
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ee en 


tip: Mannequin test 


You con add ball joints or real joints 
to the underpants shape - it doesn't 
reolly matter. Try varying Gee ratio of 
the spheres’ size to the pelvis to create 
different effects (A). These examples 
don't include the ischio, but you can 


add them for extra complexity. 


We can now test a Pose with our box 
mannequin, ensuring the proportions 
and perspective ore believable (B) 
Refine it by adding our more advanced 
chest and pelvic forms (©). Finally, 
draw the silhouette and use cross 


contours to check that the volumes 


experiment with different 
Pelvis and joint proportions 


Ore believable (D). If you're wondering 
what the lumps on D are, E breaks 
them down. 1 indicates the obliques 
sitting on top of the iliac crest (the crest 
being the top of the “wings”), 2 is the 
iliac crest itself, and 3 is the muscles of 
the hip and leg, 


posed box 
mannequin 


adding our 
base torso 
and pelvis 


obliques, 


iliac 
crest, and 
adding skin and muscles 
muscle over create 
the Figure lumps 
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simplified box pelvis 


Dont worms F tis 
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‚dest part of the pelvic region 
pa ily the greater trochanter of 
A e which makes it easy to 
A Een of our simplified box 

3 sa hips’ location and tilt can be 
form 


er To help place them, draw a line 
wick 


through the ASIS (the tips of the iliac 
crest), to clarify the tilt and visualize 
the top of the box form (F) 


We've learned that we can shave the 
back wedges off the box {G). Next, 


© 


greater 
trochanter 


draw a 
line across 
the ASIS 


we can add a little more taper to the 


sides, to take the width of the greater 
trochanters 


it to construct a chor 


However, we never 


into account (H). It’s because it's covered in fi 


common to see the iliac crest drawn 
Quite prominently because artists use 


remove back 
corners of the 
pelvis box 


taper the 
box to 

be wider 
at the 
bottom 


avoid 
drawing 
the iliac 

crest 
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the psoas 


People avoid learning the “deep” Always remember that muscles can 
muscles because you don't see them only pull. There is no pushing action 
superficially (from the surface). But if This simplifies things for artists, 
you don't understand how the body because we only need to ask, “What 
moves itself around, you won't be able two parts of the body is this muscle 
to visualize the outer forms! pulling on?” 


Focus on how something works, not 
how it looks. The psoas, for example, is 
ahidden but major muscle. Itattaches 
mainly to the bottom five vertebrae 
of the spine (the “lumbar” region) (A), 
where it can pull our spine forward (B). 


upright 
posture Pulled 
forward 


id 


psoas 
attaches 
to lumbar 
psoas 
pulls spine 
forward 


244 the body 


always 
izing muscles, y 

How far in 
e attachments, 


memor 
whi two factors 
1 


z pehind are thi 
ut to the sides are the 


back thon the attachment to the legs. 


For example, the psoas wraps around 
This suggests that we ore probably 


the front of the pelvis and attaches 
into the rear of the femur (C). The other 
end attaches to the sides of the spine, 
but this attachmentis relatively farther 


trying to pull the spine forward (0) 


the psoas 
wraps over 
the pelvis and 
attaches to 
the femur 


ES 4 


the psoas also attaches 
to the spine so we 
can bend forward 
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lumbar region 


Let's quickly review the lumbar region 
of the spine (A). It connects the rib 
cage to the pelvis and consists of 
five vertebrae. Common mistakes 
when drawing these vertebrae include 


drawing them too narrow rather than 
at their surprising full width (B), and 
drawing them stacked on top of each 
other rather than splaying them out in 
a natural curve (C), 


The lateral projections of the vertebrae 
anchor the quadratus lumborum (or 
*QL”), a powerful chain of muscles 
that helps us bend left and right and 
provides stability to the spine (D) 


lumbar vertebrae 
are wider than 
you might think 


the lumbar region 
is the flexible 
lower spine 


don't just stack 
the vertebrae - 


splay them out! 
quadratus lumborum (QL) 


bends the spine laterally 
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ward, but also pulls QL attaches to the by 
ver, because 


Ack Of the ili 
(the wings) just above th ul ` YOu haven't 
umbar reg 


Place on th 


noticed by now, the 


bone at the front to Support it. This is 
ion of 


why we tend to suffer lower-back pain 


the spine is a weak 
'e body. There's nothing else 
loining the two large masses of the 
body together, and the orea has no 


deol for a lateral role. 
ot ideal 
ys nol 


cated for this | E).The also attaches to the bot 
is better 


‘ae, Crucially, it 
tom rib (F) 


~ in evolutionary terms, we haven't 
fully evolved to walk upright! 


quadratus 
lumborum 
(QL) enables 
lateral 
movement 


QL attaches to 
ilium, lumbar 
vertebrae, and 
bottom rib 
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abdominal region 


of the quadratus lumborum (“al”) 
at the back (C). Note the corset-like 
shape (D). People with a stronger TA 
generally have a narrower waist and 


Now let's move on to the nearby The TA holds everything in like a corset 
transversus abdominis (or “TA"). (A). It isn't an equal height around 
Often we think of the core as running the rib cage ond it doesn't wrap all 
vertically, but this muscle goes across the way around (8B). Instead, it curves 


the body - transversus means “across” downward and meets the reor edge flatter stomach for this reason. 


and abdominis means “abdomen” 


wraps around 
like a corset 


/ ) transversus 
y abdominis (TA) 


TA doesn't wrap 
completely 
around 


the two sides 
of the TA 


leave a space at the 
back for the QL 
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g youre wondering where these 
inol muscles attoch, let's go 
them now. We have a thick cord 
the inguinal ligament (E), which 


verects the ASIS with the pubis 
ASIS 


figament is almost exactly vertical 
Nr viewed in profile. It's a good 


sing point becouse most of the 


lominal muscles extend 


the abd 
fortes forward than this ligoment (F). 


Viewed from above in G, the torso will 
normally show the external oblique E E 
muscles at the sides (1, 3). We can also 
see the rectus abdominis (the “six- 
» or “obs” muscle group) because 
tottochesto the front of the torso, just 
above the bottom of the sternum (2). 


the abdominal 
muscles attaching 
to the pelvis 


2 


inguinal ligament 
from profile view 
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external obliques 
and serratus 
anterior fit together 


Remember the fingerlike projections 
of the serratus anterior? The external 
obliques wedge exactly into these (H). 


Don't forget to leave a space for the 
rectus abdominis (let's call it the 
“RA”) (1). All three merge down to a 
point toward the pubic bone (1-3). 
The external obliques attach to the 
inguinal ligament that we saw before. 


When drawing the RA, give it some 
moss. It is not a totally flat sheet (J). 


RA should 
have volume, 
not look flat 


add rectus 
abdominis in 
middle space 
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sculor and lean an 
ore mu 

the ™ 
ndwduol, 
ape line De 
andthe RAW! 


the more clearly defined 
‚tween the external obliques 
Il be (K). For most people, 


there will be almost no distinction 
between them, When the 
developed, 


RA is more 
the forms bulge out 
enough that the external obliques are 


on most 
people, the 
obliques and 
RA are not 
distinct 


twisting causes 
the ASIS to push 
the obliques up 


Sometimes hidden in a three-quarter 
view (L). When we twist the core, the 
ASIS pushes the external obliques 
upward, causing a bulge (M), 


a developed RA 

can bulge past 

the obliques from 
some angles 


When drawing the core, give it three 
distinct sides, like our rib cage form 
To make it more complicated, add the 
inward pinch at the middle (N) 


pinch the core muscles 
inward in the middle 
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When you draw the figure twisting, 
the obliques cover not only the side 
of the body, but the rear of the waist 
too. They run around the sides to the 
back. You usually see more of the back 
thon you'd expect in any pose, except 


the back 
muscles 
are more 
visible than 
you might 
think 


from a completely frontal view (0). 
Note the space (P) where the S-shape 
of the pelvis allows us to see more 
of the obliques ond gluteal muscles 
(the “glutes” or buttocks) than you 
might expect. 


Indicating body fat doesn't require 
adding huge amounts of mass to the 
figure. The difference con be shown in 
the depth of the folds - simply draw 
smaller creases to indicate areas with 
lower body fat (Q). 


use smaller 
creases for 
areas with 

less body fat 
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N 


<sible, always include a twist 
po " 
this will add variety 


t poses 

» Al The two relative 

ability | 
e in mind are the ASIS (1) 

e pottom comers of the rib cage twist your 
BEN pose two points move close figures to make (A) 
© the muscle in-between has to them more real 
renee DUES outward (B) and interesting! 
r k 
A 
~ 
+ 
the corners of f 
the rib cage A 
and ASIS can \\ 
move closer 
together O VAR 
II 
muscle 
bulges out 
when the 
body bends 
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tip: hidden muscles 


the obliques. It is important to show 


n't quite correct if it 
plenty of overlap here. Practice drawing 


When drawing the core, as with all symbols instead of how the subject the onotomy ENT near 
Muscles orbe LEE tacsrmanate.. cite cometes (A), Reais ORTO en Men the rib cage simple forms until you are comfortable 
the groups. It's tempting to fall into that what creates form is wedging, (B; 


with this type of twisting (C). 
the hobit of drawing flat shorthand as we learned on page 28. Even if 


more like it is 
twists, its front corners ore buried by 


draw whole 
muscle groups, 


not piet 
N O) 
a. 


wedged forms are 
key for believability 


the obliques bury a 
the lower ribs when 


> 


twisting sideways 
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the kidneys 
are protected 
by body fat 


a What ore these two bulges here? (D). 
ms is where the kidneys are located, 
‘ond we store fat there, in part to 
protect them, os they have no bone 
‘covering them. 


-Ether side of the spine we have the 
muscles of the lower back, including 
the bottom of the latissimus dorsi 
that we covered on page 158. There are 
numerous lower-back muscles, so let's 
smplfy them into a long doughnut 
shape (E). The shape won't usually 
te this deep, but it depends on how 
developed the back is. When the back 
is extended (bent backward), these 
muscles are more prominent. 


‘have marked in orange where the 
lots attaches to the pelvis. This muscle 
Covers the whole central lower back, 
but we never draw its outline (F), 


lower-back 

muscles can be 

simplified into 
a doughnut 


the lats 
attaches to 
the pelvis but 
its outline 
isn’t visible 
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proportions & gender 


So much of our recognition of gender 
is based upon characteristics such as 
proportion and musculature. If you 
see a figure like this (A), it is difficult to 
define the character’s gender because 
the proportions are mixed. 


Key characteristics for women can 
include wider hips and a smaller 
rib coge relative to the pelvis. Less 
essential characteristics would be 
features like hoirstyle, breosts, and 
genitals, which we don’t rely on much 
for identification in our drawings. 


Norrowing the hips mokes this figure 
look more “masculine” (B). Conversely, 
adding body fat around the waist 
gives a more feminine appearance (C), 
as women have a higher body-fat ratio 
on average. 


Above the pubic mound we have a 
region where stomach fat accumulates 
(D). You'll often see the bulge and then 
curve inward, even on very slim people. 
That rhythm commonly appears like 
E, with the curve of the rib cage (1), the 
abdominals (2), and the body fat of 
the stomach (3). 


fat deposits 
above the 
pubic mound 


ambiguous 
proportions 


ne ie more feminine 
proportions Proportions 


© 


rhythms of 

the rib cage, 
abs, and 

stomach fat 
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whe? drawing the core and torso 
sending be coreful where the folds 
Position F shows a figure 
une stroight to the side, whereas 


pending 4 
folds and tout center line on 
he 


uggest that the rib cage is 


position G Si 
aning back. 

tend to hang over the 
c crest when we bend to 
de. Controry to what you might 
this is more obvious on people 
hly developed muscles than on 
body fat (H). 


me obliques 
gdes ofthe illa 


thesi 
expect 


with hig 
ple who have more 


bending 
sideways 
brings the 
ribs and iliac 
crest closer 


folds 
when 

bending 
to the 

side 


obliques bulge 

over the iliac crest 

when bending 
sideways 


reflect 
bend 
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If it helps, you con imagine the 
obliques and stomach-fat region with 
the same rhythm as nineties-style 
high-rise bikini bottoms (I)! Always 
drow the form of the obliques ond 
waist wrapping around. Frequently, 
this fat pod will cover the far side of 


imagine 
a high- 

rise bikini 

shape! 


the obliques completely (J). Always 
be careful when drowing the crease 
lines of the legs and hips. A crease 
in a different location (K) or of a 
different length (L) can suggest a 
totally different leg angle or body-fat 
percentage. 


body fat can 

completely 
cover our view 
of the obliques 


crease completely 
changes leg angle 


crease changes 
appearance of body fat 
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core summary 


leamed thot the core is a 


; «ingly complex nuanced area of 
ising! 


sup dy ond how a successful core 
the 5 Y od understanding of the 
Ei spine ond pelvis, 
We jeomed about the functions ond 
je orks of th pelvis, and how to 
T ts shope into something 
role „ur mannequin (A) 
ye explored te cles and forms 
that form the core including the deep 
msl thot allow us ta ist and 
pend - ever if we can't see them from 
the surface = 07° the soft tissue and 
the lower torso (B). 


fat thot cushio: 


ontinuing the journey 
‚ps of the femurs, 
the legs to the feet! 


Next, we'll be © 
from the pelvis € 
athe way down 


simplifying 


i i a E ws Pa 
pelvis | € 


building up 

layers of muscle 
and fat to give 
the core form 
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Now let's examine everything below the core, 
including the bones of the legs and feet, the key 
muscle groups, and the simplified forms suitable 
for our box mannequin. 


leg bone overview 


The number of bones in the legs 
matches the number of bones in the 
arms: one for the upper section and 
two for the lower (A). The upper bone, 
the femur (1), is extremely strong. The 
tibia (2) and fibula (3) are the lower 
two bones. The tibia is weight-beoring 
while the fibula is thinner and plays a 
more ouxiliary role, just like the ulna 
and radius of the arm. 


| 
D L 


flared shape provides 
more space for 
attachments 


When simplifying the leg, drow 
rectangles rather than cylinders, as 
this helps you control the XYZ rotation 


of your shapes 


At the knee end of each section, we 
see that the shape of the bones flares 
out (4). Why is this region so large? 
Why does it bulge out wider than the 
bones themselves? The answer is that 


we have many tendons and ligaments 
attaching the leg bones and muscles 
together - if this area wos smaller, it 
would be weaker, with less room for 
attachments (B)! Because of this large 
amount of connective tissue, the upper 
and lower legs have very little scope to 
rotate independently (C). 


upper and lower leg 
can't rotate very much 


w 


leg bones widen 
toward the knee 


1 
4 
2 1= femur 
2= tibia 
3 = fibula 
4 = flared 
shape 
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ind tibia project 


used 
patella), that we forget 


the upper and 


jng, thin cuboids 
eting at the knee, 
linders (E). The hinge 
„mur is the shape of 
wo bumps on the 

je, so odd this shape next (F) 
, of the fibula Is 


farther back 
in, ond much smaller (G). 

the tibi 

po 


sits on top 


| | Fi / C í 
patella (kneecap) 


ly \ 
| | 


femur a 
oe bible pio 
| \ } ibia project 
EN 
/ 


ackward 


— 


fibula end is 
i f . j smaller and 
a hinge has a hinge from hinge from farther back 
the back front back than tibia 
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the tibial tuberosity 


At the front of the tibia is a bony tibial 
projection called the tibiol tuberosity tuberosity patellar 
(A). This is the attachment point for ligament 


the patellar ligament (B), the ligament 
that allows the quads to straighten the 
legs. This lump provides something to 
‘attach to and pull on. Note the bulge 
for the patella, then o step inward, 
followed by a bump outward at this 
tuberosity (C). 


O~ 


The simplified structure of the knee 
resembles D rather thon E. Rather thon 
two forms that hinge away from each 


tibial tuberosity 
is the lump below 


other at a single point, it consists of an the patella 


L-shaped upper piece meeting o flatter 
form below. This whole joint hinges 
around these points (F). 


not two flat O 


pieces! 


femur is an 
interlocking 
Lshape 


leg bending and 
straightening 
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—— — 


adductors 


ction is the movement of a body 


ae rd the midline of the body. 


E e muscle group sits on 
IE me of the leg and performs two 
Can The first function we'll look 
ee your legs together (A). 
al 
his, the adductors attach 
f the pelvis (B) and wrap 
d to the back of the 


Jo achieve ti 
to the front of 
n and aroun 
At their farthest point from the 
ttach to the end of the 
k” in the knee 


dow 
femur: 

hey a 
pelvis tI D 
femur, onto our “bloc 
š (c). An action like the side splits 
vt res an enormous amount of 
ji! 


requ! 


adductors 
connect front 

of pelvis to 
back of femur 


flexibility because these muscles don't 
Usually deviate too far from their near- 
vertical positions (D), We can add the 
adductors by Swapping our cylinder leg 
for a cuboid form, and then attaching 
along wedge to the inner side (E) 


this pose requires 
highly flexible 


Y 


adductors 
muscle group N 


||| adductors 

attach to 
blocky 

y. end of 


adductors! block in 


adductors 
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The second role of the adductors 
is to assist in bringing the legs up 
ond forward (flexion). Because they 
Primarily attach to the rear of the 
femur, they work together with the 
psoos (F) and iliacus (G) to assist in 
flexion of the leg. The psoas, as we 
learned on page 244, is a long muscle 
that wraps over the ilium, and the 


iliacus is o flat muscle that covers in 
the inside of the wings of the ilium. 


When we move our legs out to the 
side (abduction), our adductors must 
lengthen (H). When we raise our 
leg forward (flexion), the action is 
facilitated by the relative positions 
of the muscle attachments. Point 1 is 


farther forword than point 2 on the 
back of the femur, so the adductors 
con pull the leg forward 


If we're increasing our mannequin’s 
level of detail, we can simplify the 
upper leg into a long, flottened 
octagon with a triangular wedge for 
the adductors (I). 


adductors 
from the front 


adductors iliacus 


psoas 
muscle 


muscle 


adductors 
from the back 


simplified 

geometry 
of the 

upper leg 


abduction stretches 
out the adductors 
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gluteal muscles 


uscle attachments to the top of 
De r are similar to those of the 
SW (A), almost like the head 
Br Muscles radiate out from 
Be trochanter (B), the small 
I ‘ot the top of the femur, like 
do to the top of the humerus in 
The gluteus minimus is one 

a luteal muscles (“glutes”), 
oa So the front of the greater 
TAR along with some other 


t need to 
les thot we don“ 
mall musci 


know in detail (C), The gluteus medius 
covers it almost completely and 
ottaches farther out to the side. The 
gluteus maximus covers that and is 
even larger (D)! 


The gluteus medius is located on the 
sides, and is thin ot the rear of the 
pelvis. Viewed from above, it hangs 
closely to the ilium (E). It bulges 
when the leg is raised to the sides 
(abduction) (F), 


muscles 
radiate out 

from the 

greater 
trochanter 


the femur's joints and 


attachments are similar 


to the humerus” 


gluteus minimus 


Y 


gluteus minimus and 
nearby smaller muscles 


gluteus TER 


gluteus medius' volume 
medius ce increases with abduction 
close to ilium 


gluteus 
maximus 
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The gluteus minimus assists in raising 
the leg due to its slight forward 
attachment (G), When viewed from the 
front, there is a Space on the pelvis that 
is filled by the gluteal muscles (H). 


The gluteus moximus attaches to the 
Sacrum and rear section of the ilium (1). 
It runs both outward and down, and 
ends in two places (J): the outer femur 
(1) and the iliotibial tract (or “IT bond”) 
(2), which we'll cover shortly, 


+ 


gluteus 
x minimus 
gap for = helps raise 
gluteal the leg 


©) muscles forward 


(0) gluteus 

| maximus 
| Y attaches to 
\| the sacrum 
: and ilium 


1 = outer femur 
2 = IT band 


gluteus maximus ends at the 
outer femur and IT band 
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the TFL and IT band 


nsor fasciae latae, or TFL, is a 
s muscle at the front of the thigh 
andem with the gluteus 

ys to help us walk and balance. 
en ond gluteus maximus are 
The 


qhe ter 


gmalle 
that works in 


ts the 
band connec 
ie maximus and TFL 


glu 


Connected by the iliotibial tract, also 
known as the iliotibiol band or IT band, 
forming a kind of Y shape (A). The TFL 
attaches to the outer front of the ilium, 
just behind the ASIS (the tip of the 


IT band runs 
down the outer 
leg to the knee 


iliac crest) (B). Together, the TFL and 
gluteus maximus lie on top of the other 
glutes. The IT bond runs down the side 
of the leg, connecting to the front of 
the tibia just to the outer side of the 


patella (C), When the legs are raised, 
the glutes and TFL will usually form a 
bulge on the outer leg (D). 


TFL attaches 
to the front 
of the ilium 


the glutes and 

TFL bulge to the 

side when the 
leg is raised 
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tip: believable glutes 


the front (B). The glutes are visible 
jetween the 


Artists often 
drowthecreasesunderthe — at the figure from above! Instead, note 
from most angles, even b 


gluteal muscles with an upword angle 
legs, where they connect with the 


the angling downward fi det 
Re g downward from inside to 
© sides (A). However, this is out. The gluteus maximus is higher ot 


rarely the case, we’ 
, unless we're looking — the back and lower as it wraps toward “scoop” of the pubis (C) 


Y E ¡SY 
® Y f x 
x x y 
don’t draw an 


upward crease 
under the glutes! 


the gluteus 
maximus is high 
in the center and 
lower at the sides 


wrap the 
gluteus 
properly 
around the 
pelvis 
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the quads 


Let'scontinue down the leg, simplifying 
the dome ofthe patella into a flattened 
cuboid form (A) for this next stage. 


On the front of the upper leg, the 
quadriceps femoris muscle, or quads, 
is a group of four muscles that both 
roise the knee and straighten the leg. 


6 


flatten the patella 
into a cuboid 


cuboid thigh 
with added 

tendons and 
ligaments 


We can visualize them as a long, leaf- 
shaped form wrapping over the cuboid 
of the femur, with a narrower strip 
on top (B) 


The bottom three muscles of the 
quods sit on the front-facing surface 
of the femur and attach at the top 


three of ~~ 
the quads 
muscles 
attach to 
the greater 
trochanter 


near the greater trochanter (C). They 
pull directly on the patella via the 
quadriceps tendon (D). The patella 
is attached to the tibia below vio 
the patellar ligament (E). When the 
leg bends, the tendon of the quads 
stretches the most (F), while the 


patellar ligament is less elastic 


quads tendon 


@ 


patellar 


to tibia 


ligament 
stretches less 
than quads 


Y 


simplifying 
the quads 
muscle group 


pulls on patella 


ligament 
attaches 


attachment 
points angle 
inward 


The attachment points for the 
bottom three quads muscles angle 
down toward the midline of the body 
(6). From inside to out, we have the 
attachments for the vastus medialis 
muscle (1), the vastus intermedius (2), 
and the vastus lateralis (3) (meoning 
"inner “middle,” and "outer") 
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The rectus femoris, the fourth You can group the bottom three Into 


quadriceps muscle, sits on top of 
the others. Unlike the other three, it 


one form for simplicity (1). The rectus 


femoris ossists in ralsing the leg, so 


rectus ottaches to the pelvis directly (H), when the leg Is raised or tensed you will 
femoris rather than to the top of the femur, usually see its form (J) 
attaches 


to pelvis 


simplify the other three quads 
mustcles into one form underneath 


rectus 
femoris is 
prominent 
when 
raising or 
tensing 
the leg 
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e you dow the leg, odd a 
we 
RN ep shape 
4 n is the most medial (inner) — we will see a slight de; 
ic 4 
ps e quads, Don't forget to the 


for the vastus medialis diamondlike 


shape here (M)? When the 
quads pull 
pression between Pull on the patella, the patellar 


A ligament 
eof! ends of the quads (L), But ament that connects the kneecap to 


ifthe th 
to the Patella is round, why do we see a € tibia is pulled tight, which causes a 


E 
F 
poan slight bulge (N), 
— \ 
vastus medialis 


forms of the leg! 


has a teardrop 
shape 


depression 
at the end of 
the quads 


MN 


diamond- 


shaped patellar 
knee area ligament 
pulls tight U 


on the tibia 


legs & feet 273 


group 


To learn muscles more easily, group 
them by function. We've already 
Grouped the lower three quads; 
let's add another group on top of 
them (A). This group consists of the 
rectus femoris at the front (1), TFL 
and IT band on the outer side (2), 
and sartorius on the inner side (3). 


we can group 
muscles that 
share a function 


ing leg muscles 


They each end at different heights. 
The top of the sartorius attaches just 
above the rectus femoris, while the 
bottom attaches just inside the tibiol 
tuberosity (8). When drawing a raised 
leg, include a raised area to show 
where these muscles attach (C). 


= rectus femoris 
2=TFL/IT 
3 = sartorius 


We con group muscles together 
because they fulfill a shared function: 
for example, the bottom three quads 
muscles straighten the leg, and this 
second trio raises the leg (D). When the 
leg is raised, the form of the TFL and 
IT band is bent. Don’t make it a flat 


sartorius 
attaches 
to tibia 


TFL and IT band 
shape bulges 
when bending 


M 


shape - imagine how that Y-shaped 
form would bulge out if forced to beng 
(E). There should be a small distance 
between the ASIS and the top of the 
leg, Note the bulge outward that wos 


just mentioned (F). 


raised form 
ofthe muscle 
attachments 


bulge 

outward 
asleg 

raises 
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back of the thigh 


Let's consider the function of the 
muscles of the rear upper leg. These 
muscles ore required to bend the leg 
at the knee, raising the foot behind us 
(flexion). They must also pull the whole 
leg back behind us (A) 


To achieve these functions, it’s more 
efficient for them to attach to the lower 
Jeg at the sides and front rather than 


at the reor (B). 


A 


raising 
Whole leg 
back 


muscles 
anchor 
to the 
ischia 


muscles pull 
From the 
front of the 
lower leg, 
not the back 
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The homstring muscle group forms 
the back of the thigh (C). This group 
attaches to the front of the tibio on 
the inside of the leg, and to the top of 


hamstrings 
from the back 


refine the cuboid 
thigh into an 
octagon 


the fibula on the outside (D). Earlier 
we made a cuboid form for the upper 
thigh, with a flat wedge on the inside 
for the adductor muscles, Now let's 


make that into an octagonal shape, 
still including the inner wedge for the 
adductor group (E). If you want to 
push foro slightly higher level of detail, 


hamstrings 
from the front 


include the 
adductor 
wedge 
inside the 
thigh 


hamstrings 
attach to inside 

oftibia and 
outside of fibula 


© 


you can include the greater trochanter 
of the femur, too (F). Notice how the 
octagonal thigh shope ends in the 
flattened cube form for the knee, 


| / 
increase detail by 


including greater 
trochanters 


O 
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sow" 
yew? 


ore 


h the arm on page 183, 
A n one way to simplify 
a 
$ n oltemative way to 


50 
-leg muscles 
fort eor upper-leg 
‘ait tagen, this cuboid 
wo „od of 070% 


5 gro! 
pe insid 


on 


e fer wedge 
pee ur, with a we 
a the fe 

und 


the trochantel 
top for 


and a notch to Create y hinge for the 
knee (H), At this Point our Mannequin 
is becoming increasingly detailed, 
SO make sure to Simplify if You ore 
struggling to rotate these shapes, A 
simple form drawn well ig far better 
than a complex form drawn badly (1), 


alternative 
cuboid 
thigh form 


= 
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When drawing the adductors, give smaller, butthisjust drawsattentionto the legs won't extend as for forward os 


them mass and depth (J). Draw the problemsinthe area, The forms should — you'd think. Give the bones onea 
Knee squorer ond wider than you think. bulge out at the sides. Ifin doubt, drow space to form a cubelike shope at the 
People often attempt to disguise the knee squarer and larger (K), When end, then start the fold further back (L) 


their lack of knowledge by drawing it the knee is bent, the crease between 


don’t 
make the 
adductors 

flat! 


adductors 
are thick 
masses 


the knee 
is squarer 
and larger 
than you 
might think! 


> 


when bending 
the leg, don't 
start the knee 
crease too 
far forward 


278 the body 


This visible landmark is the step down 
where the IT band meets the hamstring 
group (M). The upper leg is wider at the 
front than ot the rear (N). Let's odd the 
IT band to our model (0). Remember 


that the IT band inserts into the front 
of the tibia and the hamstring group 


attacha 
narrow 

strip for 
the IT 
band 


inserts into the top of the fibulo (P). 
On our model, the IT band attaches to 
the greater trochanter (Q). Note how 
this narrow strip doesn't sit directly 
down the center of the outer thigh, but 
slightly forward. 


Remember that there is no single hard 
surfoce model we can use for all poses 
because the body is flexible So, how do 


we design an effective model? We 


rely primarily on hard-surface forms 
and still include regions of flexibility 


The core and the region surrounding 


upper leg 
is wider at 
the front 


IT band and 

hamstring group 

attach to different 
lower-leg bones 


the pelvis are two of these particularly 
flexible oreas. If you can draw the hard 
forms accurately, and you know the 
muscles’ attachment points, then you 


can design almost ony body type. 


@ 


attach IT band shape 
to greater trochanter, 
slightly forward 
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tip: common mistakes 


A common mistake is to draw the 
“arches” of the glutes parallel, Instead, 
angle them inward (A). Be coreful to 
attach the legs high enough on the 
pelvis. If we simply draw the pelvis 
block and then add muscles, the rectus 
femoris (top quads muscle) will create 


an unnatural lump! Instead, raise the 
legs to avoid the appearance of a very 
long pelvis (B). Note the outward two 
tiers as we move down the body. The 
first occurs at the ilium ond the second 
typically happens where the legs widen 
at the greater trochonters of the femur 


(©). Also note the general widening as 
we move from the rear to the front of 
the pelvic and upper-leg region (D) 
These mojor rhythms are important 
to remember - much more important 


than memorizing individual muscles. 


v 
R 


Ye 


raise the leg 
for a more 
natural join 


top of leg 
has an 
unnatural 


angle 


ar ud UE 


area widens 
at the front 


2 
two steps a 
outward 
for ilium 
and 
greater 
trochanter 
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J to draw the knee too pointed. When the leg is bent, the patella isn't 
tend 


located on the top of it. The wide, flat 
ce between the patella ond surface we see is the 
space 


the feet are angled outward, remember 
w that the rotation Originates ot the hip 


Joint, not at the knee. The ankle allows 


When drawing the folds in the bent leg, 
\k the interior is shaped like E, 
fe thin 


keep them subtle. The form is fairly 


solid, so it won't have multiple lines like 


bottom of the 
ds of the leg bones, In reality, femur, covered by the tendons of the 


ke F, where the patella slides quads (G) When we see a pose w 
relike F, v 
“nd occupies that space 


for some rotation, but less than you 


fabric (I). Instead, suggest a delicate 
here might assume (H)! 


bulging neor the line itself. 


the patella Dr 
a“ Se) 


slides down 
astheleg 
bends MM 


M the 


4 \ patella 
doesn't sit 


the bottom of the {n 
femur creates a 
blocky shape 


don't overdo O, 
these creases! 


most of the foot's rotation 
originates at the hip SM 
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the calves 


When we say “the calf” we refer to a 
group of two muscles - the soleus and 
gastrocnemius (A). The soleus is mostly 
hidden below the gastrocnemius, It 
attaches to the back of the tibia and 
fibula, and pulls on the Achilles tendon 
(or “calcaneal tendon”), which causes 
the foot to push against the ground - 
useful for jumping and walking (B) 


If you look closer at A, you'll see the 
soleus doesn't attach to the upper 
leg, but the gastrocnemius does 
The gastrocnemius attaches into 
the bottom of the femur, above the 
backward projections at the end of the 
bone. It pulls on the Achilles tendon 
and also helps raise the lower leg 


O 


the soleus' sides 
are still visible 


The gastrocnemius has three major 
planes, with a fourth formed by the 
Achilles tendon (C, 1-4). When the 
gastrocnemius is ploced on top of the 
soleus, note that we still see the sides 
of the soleus (D), The hamstring group 
wraps to the sides of these muscles, 
which is why they attach centrally (E), 


The calves don't cover the whole back 
of the knee structure, so you'll often 
see the exposed “block” of the knee 
when the viewing the leg from behind 
(F). Viewed from behind, note how the 
calves taper down (G), 


hamstring 
muscles wrap 
down both sides 


the back 
of the knee 
stays visibly 
blocky 


gastrocnemius 


soleus 


soleus pulls k 


on achilles 
tendon 


four planes 
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A 


But if we have a space between the 
hamstrings 
we see O depressi 
nswer is the popliteal fat pad, one of 
al 


and the colves, why don't 
on like in H? The 


why doesn't the 
back ofthe knee 
Look like this? 


the fatty tissue areas that cushions the by the bulging hom strings 


hen 


). When we stroighte the leg is nearly fully bent, the forms 


leg, this fat pad bulges out Whe 


ve of the hamstrings visibly bulge out to 
leg is partially bent, the pad is covered the sides (K 


the gap 
behind the 
knee is 
cushioned 
by fat 


hamstrings 
bulge out 
sideways as 
the leg bends 


legs & feet 285 


leg extensors 


What ore these almost porallel 
marks shown in A? These indicote 
where the soleus appears beneath 
the gastrocnemius, with the extensor 
Muscles in front of them 


Just as the arm’s extensors attach at 
the top of the outer bone (the radius), 
the leg's extensors attach at the top of 


creates 
visible 


the outer bone (the fibulo). The mass 
of the extensors causes a bulge that 
projects forward of the tibia when 
viewed in profile (B). 


But what do the leg’s extensors 
actually do? There are three main 
things (C): eversion, dorsiflexion, and 
inversion of the foot These meon 


muscle flows down p 
and across the leg 
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extensors 
bulge in front 
of the tibia 


twisting outward, bending back, and 


twisting inword, respectively 


Note the flow of the muscle from 
outside in, and how it crosses the front 
of the shin (D). Also note the exposed 
section of the tibia, which you can feel 
on your own legs (E). 


eversion 


dorsiflexion inversion 


tibia is not 
fully covered 


leg forms & landmarks 


n viewed from below we can see 
ye gss-sections ofthe lower leg more 
the cri 
jiy The ! 
(lateral) is more obvious (A) and N 
3 / 
edge“ acave shape of the inner side is j 
co! fd 
dent (B). ¡ts always worth exploring 
ende forms from angles 
mannequins 
your 
other than 


founded ospect of the outer 


eye-level (c)! 


the outer 
the inner side 


edges of 
the leg are of the leg is 
rounded concave 
y more 
challenging 
low-angle 


view 


eye-level 
view 
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Always search for the obvious 
landmarks in your figure drawings 
(D). Some examples are the patella 
(1), tibial tuberosity (2), exposed inner 
edge of the tibia (3), the inner (medial) 
ankle (4), and frequently the top 
sections of the fibula (5) 


The foot is attached to the lower leg 
by the equivalent of a cylinder (E), The 
end of the fibula is both farther back 
and lower than the end of the tibio. 


As the lower leg tapers down, its cross- 
section becomes less like a tube and 
more like a cross (F). The outer sides of 
the cross represent the exposed bones 
of the ankle and the tendons of the 
extensors. The front side is the forward 
edges of the tibio and the rear is the 
Achilles tendon. 


© visualize 


attaching to 


landmarks of 
the lower leg 


leg tapers 
from a tube 
into a cross 
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Jo drow the fe ‚ot, start with a flat block 
attached to the lower leg with a 
be Give it some height - the foot is 
a taller than you think (A). Shift 
aca block backward, so it doesn't 
m the vel 

tis ae around which the foot 
inge wouldn't work if 


ry rear (B). The ankle 


joint Is 


thi 


vots, ond 
E thing behind this point to 


there wos no 


actas an anchor 


The bottoms of the tibia and fibula 
aren't level. The tibia projects down 
on the inside, and the fibula attaches 
further down the ankle (C). The feet 
also naturally spread slightly outward 
from the center line of the body (D). 


start witha 
flat block, then 
give it height 


J= 


O move the 
block to 


fl make a heel 


<p 
the tibia 
and fibula 


don’t finish 
level 


starting the foot 


ad 


Y 


the feet angle 
slightly outward 
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Be aa 


Note the outside of the foot isn't 
straight, but curves delicately (E). The 
inner section of the ankle is higher than 
the outer (F). The highest “ridge” on 
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big toe 
curls up, 

other toes 

curl down 


the top of the foot doesn’t run down 
the center, but is located between the 
big toe and the second toe (G). You 
con use two cylinders as the bosis for 


the outer 
edge of the 
foot is curved 


ut note that the big toe 


each toe, bi 
hile the other 


curls upward ot the tip, W 
s curl down even when raised (H). 


toe: 
end your soles too 


Be careful not to 


inner ankle is higher 
than outer ankle 


abruptly - round off the edges rather 
thon slicing them flat. The fat pads on 
the bottom of the foot are thick (1) 


the highest ridge 
of the foot is near 
the inner side 


O 


don't 
flatten 
the sole! 


fat pads 
round out 
the sole 


the toes 


es vedge- 
os themselves are wedg 
The toe 


ed, 
= ingles ın toword the other toes, 
toe Al 


parallel with the foot (A) 


not rectangular, and the big 


not running 
in fact, oll t 


angled i 
overlop Mo! 
ttle toe, Y 


es, like the fingers, ore 


j to a degree, They also 


os you progress toward 


which is rolled almost 
the li 


foot pad is depressed 
for mobility 


the 
benefit of stability (8), The pad of the 
front of the foot hos a depressi 


Completely under, providing 


jon inthe 
center, to allow the foot to bend and 


fold along its length (C). Visualize each 
toe as two flattened forms, to capture 
its grasping nature (D), 


increasing 
overlap toward 
little toe 


PA 


en 


O) 


toes are wedge- 
shaped and angled in 


use E 


cuboids to 
visualize 
each toe 
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refining the foot 


The arch of the foot is higher on the 
inside than on the outside, The outer 
edges of many people's feet are in full 
contact with the ground (A). The arch 
doesn't just run from front to back, but 
also from side to side (8). It needs to be 


strong enough to withstand the force 
of impact while running ond jumping, 
The ankle region itself flores out, so 
thot the leg transitions into the foot 
via o kind of wedge (C). The calconeus 


arch curves 
from Front to back 
and side to side 


ankle area 
has flared 
shape 


= 
© 


(heel bone) is offset = it doesn't run 


centrally down the foot, but sits more 


toward the outside (D). The toes 


fon out and back, rather than being 


parallel (E) 


heel block 


m 2 


toes out! 


the arch is 
higher on 
the inside 
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wer body Summary 


he lower body's so that it tapered toward the rear (B), developi 
th il, and finally added the two loops of the the > ng 
ischio to the underside (C), Pelvis 


Ei in 
j i i mostly be The upper leg begon as a cylinder (D), 
j which became a cuboid with the added 
m block farm of the knee (E), and finally 
mforthepelvis, became an octagonal shape with on 
inner wedge for the adductors and an 
outer strip for the IT band (F), 


| 
layersof | g | 


lower body | 
and leg 
detail 


p Nk 2 E 


up organic 7 
surface detail Gx 
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Here are a few more examples of our 
mannequin with improved legs and 
waist. We developed the lower legs to 
a higher level of detail, but notice how 
their tapered shape was evident even 
when they were cylinders (G). 


As with every section of this book, 
we mustn't lost sight of the fact that 
the goal is a figure drawing, not a 
mechanical model. The mannequin 
gives us a framework to build on, but 
the goal is to draw a figure, not a series 


increasing 
ae the detail 


WU) level for the 
~ lower legs 


use the mannequin to 
support economical 


O figure drawing 


of parts. The mannequin is simply a 
tool to enhance our figures by giving 
them a strong working foundation (H) 


So, draw out your mannequin, and 
add any extra individual muscles you 


feel will help you outline the figure 
After this, try to describe these forms 
as economically as possible, using the 
monnequin as an underdrowing, 
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| building up 


an example figure 


Now let’s see an overview of building 
up a whole figure. | begin with the box 
mannequin, then build up to the more 
advanced mannequin. On top of this, 
| draw the silhouette, including any 
muscles in the softer regions like the 
core and glutes. If I'm unsure about 


on oreo, | build up the level of detail to 


clarify the structure. Finally, | draw the 
smaller details and clarify ony overlaps 
within the silhouette. Throughout, 1 
keep in mind the subtle details that will 
elevate the figure, depending on the 
viewing angle, such as body fot and 
the thickness of the limbs if they are 
flexed or twisted. 


box advanced 
mannequin 


mannequin 


muscles and 
soft tissue 


Fine details and 
line overlaps 


checking 
structure 
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over to you... 


Good drawing doesn't require complex methods. You just 
need to slow down and pay attention to the core skills. 
The techniques we've covered in this book ore simple. 
However, it's important not to confuse “simple” with “easy” 
Remembering to practice them and ultimately moke them 
intuitive will take work 


As you draw, constantly remind yourself of the techniques 
we've covered: 


- Simplification 

+ Think in X, Y, and Z 

- Overlap lines and forms 

+ Less is more 

+ Dare to foreshorten 

- Wedging 

+ Cross contours 

+ Level of detail 
Ask yourself, “Am | looking up or down at this subject?” 
and “Is this level of detail appropriate for me?” Answers to 
questions like these are real-time feedback mechanisms. 


Most people seeing your drawings don't know your 
objectives or thought processes, and so can’t provide much 


constructive feedback. Even if you have o great teacher, 
vt olways be around, so remember: The best 
t. Any time, day or night 


they won 
learning resource is you, the artis! 
you'll be ovailoble to give yourself feedback. Learn to 


provide yourself with positive, helpful critiques 


Imagine being able to honestly reflect on the weaknesses 
in your work without being overly critical or believing the 
‘outcome is linked to your personol worth. If you achieve 


thot, your artistic growth will have no limits. 


Finally, rememberto enjoy yourself Anyone can learn critical 
thinking skills, but to onalyze your work without judging 
yourself too horshly - that’s the real challenge! Ultimately 
people draw because of the way it makes them feel. Don't 
lose sight of that sense of playfulness and curiosity 


tom fox 


instagram.com/tomfoxdraws 


tomfoxdraws.com 
tiktok.com/@tomfoxdraws 
twitter.com/tomfoxdraws 


youtube.com/c/tomfoxdraws 


acetabulum 


The round socket in the side of the pelvis, into 
which the ball of the femur inserts, forming a 
~ pall<and-socket joint 


achilles tendon 
Also called the “calcaneal tendon "The tendon 


ot the back of the lower leg, connecting the 
calf muscles to the heel bone and helping to 


move the foot. 


acromion process 
A hom-shaped piece of bone that extends 
from the spine of the scopula ond helps 


connect the scapula to the clavicle. 


adduction 
The action of moving a body part inward, 


toward the center line of the body. 


alar cartilage 

The flexible cartilage forming the lower port 
of the nose, around the nostrils, consisting of 
vorious larger and smaller cartilage pieces. 


anterior 
Something thot is in front of or nearer to the 


front of a body part. 


anterior superior iliac spine 
Also called the ASIS. The distinct bony point at 
the top of the iliac crest of the pelvis. 


antihelix 
A curved, raised form on the ear, It sits within 
the helix and often has a “Y” shape. 


biceps 

The large, two-headed muscle on the front of 
the upper arm, used for flexing and twisting 
the lower arm. 


brachialis 

A muscle that sits on the lower end of the 
upper arm, below the biceps, and is essential 
for flexing the lower arm. 


brachioradialis 
A muscle that sits on the forearm, near the 
elbow, and helps flex and twist the forearm, 


calcaneus 
The heel bone - the largest bone in the foot! 


carpals 
A cluster of small bones that attaches to the 
end of the lower arm, forming the basis of 


the hand. 


clavicle 

Also called the collarbone. A thin bone that 
sits at the front of the body, between the neck 
and shoulder, and is one of a pair. 


coracoid process 
A small, finger-shaped part of the scapula, 
which helps connect it to the shoulder area. 


core 
The middle area of the torso, roughly including 
the abdomen, mid-back, and lower back. 


deltoid 
A major muscle that wraps around the 
glenohumeral joint and gives the shoulder its 


distinctive round shape. 


distal 
Something that is farthest away from the 


center or origin of a body part. For example, 
the distal phalange is the pholange forming 
the very end of the finger. 


dorsiflexion 
The action of flexing or bending a body part to 
Point upward - typically referring to the foot. 


ear canal 
The tubelike inner part of the ear, leading 
down into the skull. 


earlobe 

The soft lower part of the outer ear. On some 
people, it hangs down in a curve, while on 
others it attaches directly to the side of 
the head. 


epicondyle 

Abony projection that can be found on various 
Parts of the body, but in this book is usually 
referring to the epicondyles of the humerus, 


eversion 

The action of turning something to face 
outward, such as turning a foot sideways to 
face out. 


extension 
The action of straightening out a limb or body 
part, as opposed to bending (flexing) it. 


extensor 

A muscle that helps straighten a limb or body 
part, such as the extensor digitorum (which 
extends the finger) or the extensor pollicis 
brevis and extensor pollicis longus (which 
extend the lower arm). 


femur 
The thigh bone - the largest bone in the body! 


Fibula 
The thinner, outer bone of the two lower 
leg bones. 


flexion 
The action of bending a limb, as opposed to 
straightening it (extension). 
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flexor 


A muscle that flexes (bends) a limb or 
body part. 


frontal bone 

The large, curved skull bone that forms the 
forehead, brow ridges, and upper parts of the 
eye sockets. 


gastrocnemius 
The lorge two-headed muscle on the back of 


the lower leg, forming the distinctive shape of 
the calf. 


glenohumeral joint 

The ball-and-socket joint of the shoulder, 
formed by the humerus fitting into a socket in 
the scopulo. 


gluteal muscles 

Often nicknamed the “glutes” A group of three 
muscles (the gluteus minimus, medius, and 
maximus) that forms the buttock. 


hamstring 

One of the three muscles at the back of the 
thigh, running from the ischium down to the 
knee area. 


helix 
The firm ridge forming a rim around the top 
and outer edge of the ear. 


humerus 
The upper arm bone. 


hyoid bone 
A small, horseshoe-shaped bone that floats 
below the lower jew and gathers the neck 
muscles together. 


iliac crest 
The bony ridge running along the top of the 
ilium (the wing of the pelvis). 


iliacus 
A flat muscle that covers the inside face of 
the ilium. 


iliotibial tract 

Also called the iliotibicl band or "IT band” A 
long, thick band of tissue that runs down the 
outside of the thigh and supports the knee. 


ilium 
One of the large, curved hip bones that create 
the distinctive wings of the pelvis. 


inguinal ligament 

A groin ligament that runs from the ASIS to 
the pubis, helping protect the tissues in the 
lower abdomen. 


inversion 

The action of turning something to face 
inward (for example, turning the feet so their 
soles face inward). 


ischium 

Sometimes nicknamed the “sit bone.” One of 
the two curved bones (ischia) on the underside 
of the pelvis. The ischium connects to the 
pubis to form a loop shape. 


lateral 
Something that's situated on, near, or toward 
the side of something else. 


latissimus dorsi 

Often nicknamed the “lats” A large, flat 
muscle that attaches to the inner humerus 
and runs down the back to the pelvis. 


levator scapulae 
A muscle at the back of the neck that raises 
the scapulae. 


ligament 

A band of strong tissue that connects a bone 
to another bone (similar to a tendon, which 
connects muscle to bone). 


lumbar 
Relating to the lower back area, such as the 
lumbar vertebrae of the spine. 


mandible 
The lower jaw bone, containing the lower teeth 


and giving form to the chin and jawline. = 


masseter 
A thick muscle on the side of the mandible, 
assisting in closing the jaw. 


maxilla 

A skull bone comprising the upper jaw and 
most of the mid-face area, including some 
nasal bones, parts of the lower cheeks, and 
the upper teeth. 


medial 
Something that’s situated in or near the 
middle of the body or body part. 


metacarpal 

One of the five thin bones attached to the 
carpals, forming the boses of the thumb and 
fingers within the palm area of the hand. 


nasal bone 
A bone that forms the bridge of the nose, 
providing a base for the nasal cartilage. 


oblique 

One of the muscles on the side and front of 
the abdomen, such as the external oblique 
‘and internal oblique muscles. 


occipital bone 

The scoop-shaped bone that forms the 
bottom rear of the skull, with a hole in it forthe 
spine to pass through. 


occipitofrontalis 
Awide, flat muscle that covers the top of the 
skull, moving the eyebrows and forehead. 


olecranon 
The prominent end of the ulna that forms the 
bony point of the elbow. 


patella 
Also called the kneecap. A 
bone that sits in front of the knee joi 


phalange- 
The individual b 
th 
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pro nation 
The action of rotating 0 body part outward, 


away from the center of the body (for example, 


turning the hand palm down). 


psoos 
Adeep muscle connecting the lower spine to 
the femut, helping the body to bend and the 
leg to lift 
ubis 
ie called the pubic bone. One of the pair of 
bones that forms the very front of the pelvis. 


uadratus lumborum 
often called the QL- A deep muscle that 
connects the lower spine to the llium, helping 


the body to bend sideways 


quadriceps femoris 
Often nicknamed the “quads” A muscle group 


of the upperleg, including the vastus medialis, 
yostus intermedius, vastus lateralis, and 


rectus femoris. 


radius 
The shorter of the two bones forming the lower 


‘orm, widening toward the hand. 


rectus abdominis 
Often nicknamed the “obs” A long, flat 
paired muscle that runs down the front of the 


‘abdomen and helps flex the body. 


rhomboid 
A muscle connected to the scapula in the 


upper back, where it helps move the shoulder 


‘ond arm. 


sacrum 
The large, strong, triangular bone at the base 


of the spine, forming the back of the pelvis. 


sartorius 
The long, narrow muscle that runs down the 


upper leg, from the top of the thigh to the tibia. 


scapula 
Also called the shoulder blade. A large, wing- 
shaped bone that sits on the upper back and 


is one of a pair. 


serratus anterior 
A muscle that connects the ribs to the scapula 
in a distinctive series of triangular forms. 


soleus 
A strong muscle on the back of the lower leg, 


helping to flex the foot 


spine of the scapula 
The prominent bony ridge found on 


the scapula. 


sternocleidomastoid 
The thick, diagonal muscle that runs down 
either side of the neck, 


sternum 
Also called the breastbone. A long bone at 


the front of the rib cage, connecting the ribs 
together in the middle of the chest. 


supination 
The action of rotating a body part up and in 
toward the center of the body (e.g. turning the 


hand palm up). 


temporalis 
A large, flot muscle on the side of the head, 


which helps move the mandible. 


tendon 
A strong band of tissue that connects a 


muscle to a bone. 


tensor fasciae latae 
Often called the TFL. A long, thin muscle 
running down the outside of the thigh, helping 


to extend the knee. 
tibia 

Also called the shin bone. The larger of the 
two lower leg bones, running from the knee to 
the ankle. 


tibial tuberosity 
A bony landmark near the top of the 
tibio, creating a noticeable bump below 


the kneecop. 


tragus 
A small, firm cartilaginous form at the front of 


the ear, joining to the side of the head. 


transversus abdominis 
Often called the TA. A wide sheet of muscle 
that wraps around each side of the abdomen, 


supporting the spine and pelvis. 


trapezius 

A large, triangular muscle at the top of the 
back, between the scapulae and running up 
the back of the neck, where it helps move the 
head and shoulders. 


triceps 
The three-headed muscle on the back of the 
upper arm, where it helps with extension. 


trochanter 

A rough, bony lump on the femur, to which 
muscles can attach. The femur has a greater 
trochanter on the outer side and a lesser 
trochanter on the inner side. 


ulna 
The longer of the two bones forming the lower 


arm, widening toward the elbow. 


vertebra 
One of the bone segments that forms the 


spine and surrounds the spinal cord. 


zygomatic bone 
A facial bone comprising the upper cheek and 
lower part of the eye socket. 


glossary 297 


index 


A 


abdomen, 125, 129, 131, 224, 248 

abdominal, 169, 248-249, 256 

abduction, 266-267 

abductor, 217 

abs (rectus abdominis), 249, 256 

acetabulum, 232, 234, 237 

achilles tendon, 282, 286 

acromion process, 140, 148, 152, 163 

adduction, 265 

adductor, 265-266, 276-278, 291 

alar cartilage, 105 

ankle, 281, 286-288, 290 

anterior superior iliac spine (“ASIS”), 239, 
242-243, 249, 251, 253, 269, 274 

ontihelix, 121 

arch (foot), 280 

arm, 20, 24, 29, 32, 35, 63, 99, 135, 137, 142- 
144, 149, 154, 160-161, 163-166, 170, 176-190, 
192-204, 207, 218-220, 227, 239, 262, 267, 
277,284 

armpit, 159-160 

attachment (muscle), 74, 120, 132, 135-136, 
138, 144, 150, 152, 165, 167, 172, 177, 184, 187- 
189, 198, 207, 221, 229-231, 245, 247, 262, 
264, 266-268, 271, 274, 279 


B 


biceps, 184-185, 187, 197-198, 202-203 

bone, 77-78, 85-86, 90, 93-96, 98-100, 104, 
112-113, 120, 135, 143, 150, 168, 176, 184, 198, 
204, 224, 227-231, 247, 250, 255, 262, 282, 
284, 290 

box mannequin, 46, 52-55, 124, 183, 214, 227, 
241, 291, 293 

brachialis, 184, 187 

brachioradialis, 194-195, 198, 202 

breost, 142, 156, 168, 256 

breastbone, 126 

brow, 92, 94-96, 101-102 

buttocks, 252 


C 


colcaneal tendon, 282 

calcaneus, 290 

calf, 282 

camera, 56-61, 63-65, 67, 132, 227 

carpal, 204-205 

cartilage, 105-106, 206, 233 

cartoon, 39, 49, 82, 115 

cervical, 153 

cheek, 101, 118 

cheekbone, 93, 99-101 

chest, 54, 128, 131, 144, 171,186, 241 

chin, NO, 18 

clavicle, 132, 135-136, 138, 140-141, 145, 165, 171 

collarbone, 132, 135-136 

contour, 30-31, 33-35, 37, 39, 41, 139, 156, 
191,241 

coracoid process, 140-142, 187 

core, 38, 223-225, 227-229, 231, 233, 235, 237, 
239, 241-243, 245, 247-249, 251, 253-255, 
257, 259, 261, 279, 291, 293 

cross, 34-35, 67, 139, 153, 156, 191, 226, 241, 
285-286 

cube, 9, 12, 19, 28-29, 43, 51, 72-73, 76, 133, 
226, 242, 276 

cuboid, 138, 216, 225, 265, 271, 276-277, 291 

cylinder, 54, 91, 138, 141, 165, 171, 177-179, 183, 
218, 220, 262-263, 265, 286, 288, 291-292 


D 


deltoid, 143, 145, 159, 163-167, 192, 198, 218- 
219, 221 

detail, 10, 22-23, 40-49, 51, 55, 77, 84, 99, 133, 
146, 167, 171-172, 218, 237, 239-240, 266- 
267, 276, 291-293 

distal phalange, 213 

dorsiflexion, 284 


€ 


ear, 18-121 

eor conal, 120 

earlobe, 120-121 

elbow, 24, 178, 181, 188-189, 197 


epicondyle, 177-180, 182, 188, 194-198, 
200, 221 

evolution, 234, 247 

expression, 114-115 

extend, 113, 133, 179, 186, 209, 213, 217, 249, 278 

extension, 128, 179, 184, 208 

extensor, 180, 193-197, 199, 202, 207-209, 217, 
220-221, 284, 286 

extensor digitorum, 207 

extensor pollicis longus (“EPL”), 217 

extensor retinaculum, 207, 209 

eye, 38, 49, 87, 91-96, 98, 101-102, 285 

eyeball, 88, 97, 102 

eyebrow, 82, 98 

eyelid, 98, 102 


E 


face, 41, 71, 74-75, 77, 81-83, 87, 93, 98-100, 
102, 104, 106, 108, 113, 156 

fat, 113, 125, 132, 157, 169-170, 207, 210-2, 
243, 252, 255-259, 283, 288, 293 

femur, 227-229, 232-234, 236, 242-243, 245, 
262-268, 271-272, 276-277, 280-282 

fibula, 262-263, 276, 279, 282, 284, 286-287 

finger, 140, 179, 194, 204-207, 209-216, 289 

fingernail, 206, 213, 215 

flexion, 128, 184, 208, 266, 275 

flexor, 193-197, 199, 208, 212, 220-221 

foot, 275, 281-282, 284, 286-290 

forearm, 178, 180, 187, 193, 199, 207-208, 220 

forehead, 41, 94, 100 

foreshortening, 63-64, 119 

frontal bone, 93-95, 100, 252 


G 


gastrocnemius, 282, 284 

gender, 256 

gesture, 24 

glenchumeral joint, 138, 161 

gluteal muscles (“glutes”), 252, 267-268, 270 
groin, 228 


H 


hoir, 16-118, 256 : 

hamstring, 276, 279, 282-283 

hand, 12,173, 175-177, 178-179, 181-183, 185,187, 
182 191, 193-197, 199, 201, 203-205, 207- 
215, 217-219, 221 

head, 72, 80, 82, 84, 184, 197 

heel, 287, 290 


helix, 120-121 
hip, 131, 224, 241, 243, 256, 258, 281 


horizon, 67 
umerus, 135, 143-144, 147-149, 158, 160, 172, 


176-182, 184, 187, 194-195, 267 
hyoid, 77-78, 80 


. 239, 241, 243, 257, 269 
266 
tract (“IT band”), 268-269, 274, 


i 230-231, 233, 237-238, 240, 242, 247, 


07, 209, 211, 218, 227, 229, 233- 
4, 267, 281, 287 


269, 271, 273, 275-278, 281- 


L 


latissimus dorsi (“lats”), 147, 158-161, 
192-193, 255 


leg, 29, 35, 128, 168, 225-227, 229, 231-232, 


234, 241, 245, 258-259, 261-287, 290-291 
levator scapulae, 162 


ligament, 133-134, 249-250, 262, 264, 


271,273 
limb, 20, 24, 55, 293 
lip, 13-5, 118 
lumbar region, 134, 235, 244, 246-247 


m 


mandible, 77, 109, M 


mannequin, 24, 29, 46, 52-55, 124, 131, 183, 


208, 218, 220, 241, 259, 261, 266, 277, 285, 
292-293 

masseter, 79, 111 

maxilla, 93, 96, 103-105, 107, 109 

metacarpal, 205-206, 209, 211, 213 

mobility, 223, 227, 289 

model, 9, 37, 44, 53-55, 79, 81, 85, 87, 94, 108- 
109, 127, 132, 186, 212, 229, 237, 239, 242, 
279, 292 

mouth, 103-104, 107, 109, 11-115 

movement, 128, 136, 144, 175, 178, 181-182, 
204, 218, 225, 247, 265 

muscle, 22, 27, 31, 50, 73, 77-78, 94, 109, M, 
113, 115, 125, 130-133, 135, 138, 142-143, 145, 
147-150, 153, 157-158, 160, 162-163, 168, 171- 
172, 177, 184, 187, 190-192, 194-196, 198, 203, 
206, 210, 220, 224, 241, 243-244, 248-249, 
253-255, 259, 261, 265-267, 269, 271-274, 
276, 280, 284 

muzzle, 107, 113, 115 


n 


nasal bone, 93, 104-105 

neck, 74, 77-78, 80-81, 85, 91, 124, 153-154 
nose, 40-41, 104-108 

nostril, 106-107 


O 


oblique muscles, 131, 239, 241, 249-252, 254, 
257, 258 


occipital bone, 85-86, 90, 94, 150 

occipitofrontalis, 94 

olecranon process, 18), 184, 188 

outline, 17, 31, 34, 36, 86, 95, 108, 154, 191, 
255, 292 

overlap, 16-21, 28, 31, 60, 63, 78, 168, 190, 199, 
210, 212, 227, 254, 289, 293 


p 


palm, 179, 197, 205, 210, 214 

patella (kneecap), 263-264, 269, 271, 273, 281, 
286 

patellar ligament, 264, 271, 273 

pectoralis muscles ("pecs"), 142-145, 147, 160, 
165, 167, 171, 173 

pelvis, 54, 131, 134, 158, 224-225, 227-232, 
234, 236-243, 245-246, 249, 252, 255-256, 
259, 265, 267-268, 270, 272, 279-280, 291 

perspective, 37, 39, 54, 56-59, 61, 63, 65, 67, 
88, 91,241 

phalange, 205-206, 209, 213 

plane, 43, 87, 90, 92, 95-100, 118, 126-127, 129, 
145, 279 

popliteal fat pad, 283 

pose, 39, 132, 139, 155, 189, 191, 205, 212, 241, 
252, 265, 281 

pronate, 183, 199, 201 

pronation, 179-180, 199, 220 

psoas, 244-245, 247, 266 

pubis, 231, 235-236, 249, 270 

pupil, 102 


Q 


quadratus lumborum (“QL”), 246-248 
quadriceps femoris (“quads”), 264, 271-274, 
280-281 
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R 


radius, 176, 178-180, 187, 204, 207, 262, 284 

realism, 27, 48, 82, 86, 157, 211-213, 243 

rectus abdominis ("RA"), 250-251 

thomboid, 162 

rib, 124-136, 141-143, 145, 152, 154, 156, 161, 
168-172, 186, 224, 246-248, 251, 253-254, 
256-257, 259 

rib cage, 124-136, 142-143, 145, 152, 154, 156, 
161, 168-172, 186, 224, 246, 248, 251, 253- 
254, 256-257, 259 

rotation, 24, 47, 119, 121, 135, 147-149, 155, 
160-161, 165-166, 181-182, 197, 199, 216, 262, 
277,281 


S 


sacrum, 230, 236-237, 239, 247, 268 
sartorius, 274 
scapula (shoulder blade), 135-141, 142-143, 
147-149, 150-155, 158-159, 161-164, 167, 170- 
173, 177-178, 181, 184-187 
scapular muscle, 147-149, 153-154, 159, 161, 
163, 172-173, 192-193 
serratus anterior, 142, 172, 250 
shoulder, 135-136, 138-141, 154, 161, 163-166, 
171,173, 177-178, 181, 185, 193, 218, 267 
shoulder girdle, 135, 154, 185 
silhouette, 23-24, 30-33, 35-37, 39, 41, 50, 
80, 83, 87, 91-92, 180, 188-189, 191, 199, 216, 
238-239, 241, 291, 293 
skeleton, 238 
skin, 132, 168, 170, 207, 212-214, 241 
skull, 44, 71, 73-74, 79-80, 85-86, 89-90, 94- 
95, 99-100, 103, 105, 107, 109, 112, 116, 120, 
150,162 
socket, 87, 94-95, 98, 178, 181, 227, 229, 232- 
234, 237 
soleus, 282, 284 
sphere, 96-98, 102, 171, 178, 227, 228, 241, 287 
spine, 80, 85, 128-130, 133-134, 140, 147-148, 
150, 152-153, 158-159, 162, 164, 169, 229- 
230, 235-236, 239, 244-247, 255, 259 
sternocleidomastoid, 77 


sternum, 126-127, 130, 141, 143-144, 156, 249 

stomach, 199, 248, 256, 258 

structure, 77, 80, 133, 186, 189, 237, 264, 
282, 293 

supination, 179-183, 199, 201-202, 220 

supraspinatus, 147-148 

symbol, 72, 115, 254 

symmetry, 49, 75, 102 


T 


teeth, 109, 112, 14-115 

temporal bone, 99, 112, 120 

temporalis, 109, M 

tendon, 94, 138, 184, 196, 206-207, 209, 212, 
215, 217, 262, 271, 281-282, 286 

tensor fasciae latae (“TFL”), 269, 274 

teres major, 147, 149, 159 

teres minor, 147, 159, 164 

thigh, 227, 269, 271, 275-277, 279 

thoracic cage, 124 

thumb, 179, 205, 209-210, 212, 214-215, 217 

tibio, 262-264, 269, 271, 273-274, 276, 279, 
282, 284, 286-287 

tibial tuberosity, 264, 274, 286 

tissue, 132-133, 206-207, 210, 259, 262, 
283, 293 

toe, 288-290 

torso, 123-125, 127, 129-131, 133, 135, 137, 139, 
141-143, 145, 147, 149, 151, 153, 155, 157, 159, 
161,163, 165, 167, 169, 171, 173, 224-225, 230, 
241, 249, 257, 259 

tragus, 121 

transversus abdominis (“TA”), 248 

trapezius (“traps”), 150-155, 159, 162, 167, 173 

triceps, 184-186, 192-193, 196-198, 200, 218 

trochanter, 229, 234, 242-243, 267, 271, 276- 
277, 279-280 

twist, 38, 117,131, 133-134, 170, 176-178, 181, 199, 
251, 253, 259, 273 


u 


ulna, 176, 178-182, 184, 187-188, 200, 204, 
207, 262 


V 


vertebra, 133-134, 153, 244, 246-247 

vertex, 43-44 

volume, 39, 44, 74, 80, 94, 114-117, 120, 131, 
144, 152, 160-161, 167-168, 170, 187, 210, 
250, 267 


W 


waist, 248, 252, 256, 258, 292 

webbing, 213-214 

wedging, 28-29, 177, 186, 206, 254 

wrist, 178-179, 182, 197, 207, 209, 217, 220 


x 


XYZ axes, 8-9, 1,13, 15, 17, 19, 21, 23-25, 27, 29, 
63, 72, 86, 88-89, 177, 262 


yoke, 124, 135, 138-140, 150, 171, 185 


Z 


zygomatic bone, 93, 95-96, 98-99, 101, 
104,113 
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W 


TOM 


Avisual guide to 
the human form 


ual reference guide to the human 
Over 240 specially commissioned 
muscle definition and bony landmarks 


d poses. Every photograph is overlaid 
tive fine artist 


Anatomy for Artists presents an extensive vis' 
form for artists of all abilities and mediums. 


photographs capture every detail, from 
to a valuable catalogue of postures an 
with musculature, planar, and contour diagrams drawn by figura! 


and illustrator Charlie Pickard to deepen your comprehension. The illuminating 
introduction by expert and teacher Jahirul Amin results in a thorough understanding 
of the subject and how it relates to your work. Detailed diagrams reveal the inner 
s of the joints and muscles, and how their shape and movement affect what 


working: 
you see on the surface, and ultimately in your art. 


Available now at 


3dtotalAnatomy 


Whether you use pencil and paper, paintbrushes, clay, Blender, ZBrush, 


te, or Photoshop, our anatomical reference figures are invaluable if you 
to understand the form and structure of human and animal bodies 


y 


3dtotal 


Available now at 
store.3dtotal.com 


3dtotalPublishing 


3dtotal Publishing is a trailblazing, creative publisher specializing 
in inspirational and educational resources for artists. 


Our titles feature top industry professionals from around the globe who share their 
experience in skillfully written step-by-step tutorials and fascinating, detailed guides. 
Illustrated throughout with stunning ortwork, these best-selling publications offer 
creative insight, expert advice, and essential motivation. Fans of digital art will enjoy 
our comprehensive volumes covering Adobe Photoshop, Procreate, and Blender, as 
well as our superb titles based around character design, including Fundamentals of 
Character Design and Creating Characters for the Entertainment Industry. The dedicated, 
high-quolity blend of instruction and inspiration also extends to traditional art. Titles 
covering a range of techniques, genres, and abilities allow your creativity to flourish 


while building essential skills. 
Well-established within the industry, we now offer over 100 titles and counting, many of 


which have been translated into multiple languages around the world. With something 
for every artist, we are proud to say that our books offer the 3dtotal package: 


LEARN + CREATE + SHARE 


us at 3dtotalpublishing.com 


3dtotal Publishing is part of 3dtotal.com, a leading website for 
CG artists founded by Tom Greenway in 1999, 
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Form & 


Discover a brand-new approach to drawing the human form 
with this unique guide by expert Tom Fox (aka tomfoxdraws). 


The instructor's trademark teaching style uses innovative 
box mannequins made from simplified shapes. Tom's less- 
!s-more approach to drawing the body ensures believable 
results even when tackling traditionally tricky subjects such 
as perspective, proportion, and three-dimensional form. 
Checking the silhouette and contour of a pose will become 
intuitive, while the benefits of simplified linework for creating 


box mannequins 

xyz dimensions 

form and 3D detail 

simplified bones and muscles 
silhouette, contour, and proportion 


Tom Fox, best known by his online alias tomfoxdraws, 
is a UK-based drawing instructor and story artist. He 
has previously worked for Universal Studios, Aardman 
Animations, Axis Animations, and the BBC. 


$56.00/£35.00 


ISBN 978-1-912843-42-1 
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Pose 


authenticity are illustrated throughout. Of course, Tom 
covers all the usual features of the body, including the bones, 
muscles, bony landmarks, and soft tissues that contribute to 
the human form. But by truly understanding what an artist 
needs to know (and why]), everything he teaches is relevant 
and easily applied to your own work 


Thanks to hundreds of examples, game-changing tips, 
and light-bulb moments, this revolutionary approach to 
anatomy will become your key to figure-drawing success. 
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